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Figure 1. Profile of NPS Research and Sponsored Programs 
 
The Chief of Naval Operations is the largest Navy external sponsor. The Naval Postgraduate School also 
supports the systems commands, warfare centers, naval labs and other naval agencies. A profile of external 
Navy sponsorship for FY2005 is provided in Figure 2. 
 
 
Figure 2. Navy External Sponsors of NPS Research and Sponsored Programs ($32M) 
 
These are both challenging and exciting times at the Naval Postgraduate School and the research program 
exists to help ensure that we remain unique in our ability to provide education for the warfighter. 
 
 
      Leonard A. Ferrari 
      Associate Provost and Dean of Research 
December 2006 
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Since 1965, the Defense Resources Management Institute (DRMI) has conducted professional education 
programs in analytical decision making and resources management, serving military officers of all services 
and senior civilian officials of the United States and 125 other countries. These programs are presented at 
the Naval Postgraduate School and, by arrangement, other locations in the United States and world. The 
principal focus of DRMI programs is developing an understanding and appreciation of the concepts, 
techniques, and decision-making skills related to defense-resources management. The goal of the institute's 
programs is to improve the allocation and use of resources in modern defense organizations. 
 
 
RESEARCH MISSION:  
 
The focus of educational programs conducted by DRMI is analytical decision making. The emphasis is not 
on training in job-specific skills, but rather on the concepts, techniques, and issues that pervade defense-
resources-management decision making in mid-management through executive positions. Each course 
provides a multidisciplinary program that encourages participants to develop an understanding of concepts, 
principles, methods, and techniques drawn from:  
 
 Management theory (examination of the state of management thought and organized action) 
 Economic reasoning (dealing with the basic tenet of scarcity of resources relative to competing 
needs and wants) 
 Quantitative reasoning (the basic language and analytic tools which are the foundation of modern 
decision theory) 
 
Students integrate these ideas into a systematic process for resources-allocation decision making and 
effective resource utilization, applying these concepts to examples of allocating, analyzing, and evaluating 
management systems, programs, and policies, and maximizing benefits within resource constraints (or 




RESIDENT COURSES OFFERED: 
 
 Defense-resources management  
 International defense-resources management  
 Senior international defense-resources management  
 Multiple-criteria decision making  
 Budget preparation, execution, and accountability  
 Financial integrity, accountability, and transparency  
 Streamlining government through outsourcing, privatization, and public-private partnerships  
 Base realignment and closure, and economic redevelopment  
 
 
FACULTY EXPERTISE:  
 
DRMI faculty are distinguished by their willingness to innovate within a curriculum designed to achieve 
the purposes of the Secretary of Defense. Institute faculty are also NPS faculty, and include both civilians 
and U.S. military officers. 
 
 




RESEARCH PROGRAM (Research and Academic)-FY2005: 
 
The Naval Postgraduate School’s sponsored program exceeded $80.43 million in FY2005. Sponsored 
programs included both research and educational activities funded from an external source. The Defense 










Size of Program: $102K 






















































































EVALUATING COMPETING MODEL FOR PRODUCTION INVESTMENT VALUATION 
Eva Regnier, Assistant Professor 
Defense Resource Management Institute 
Sponsor: National Science Foundation 
 
OBJECTIVE: The proposed study addresses two questions: how much power do valuation methods 
developed for financial investments retain when applied to real investment decisions, and what are the most 
important characteristics of the dynamics of input-and-output prices and demand in determining firm 
profits and shareholder returns. The project will test identified relationships using a data set that combines 
industry input-output accounts from the Bureau of Economic Analysis, commodity-price data, and firm-
specific data from Standard and Poor’s Compustat database.  
The empirical tests will show how well model assumptions underlying each method predict firm- 
and shareholder profits in the real world. In addition, tests will show which characteristics of price and 
output dynamics are the most important predictors of profitability. Results will be especially important for 
manufacturers that are considering conservation investments, supply contracts or vertical integration to 
reduce price risk, or diversifying their inputs or outputs: for example, a carpet-fiber manufacturer 






























































The world around continues to evolve at an ever-increasing pace. The tempo of global events demands 
military officers who can analyze complex issues and think originally. The Department of National 
Security Affairs (NSA) is uniquely capable of providing an education that encourages these proficiencies in 
the officers who study here. The NSA Department brings together distinguished faculty and a highly 
motivated student body who share a focus on U. S. foreign and defense policies. The Department also 
tailors its programs to meet sponsor needs through a variety of means, including close ties to Service 





 Strategic Studies 
 Regional Security Studies 
 Resource Planning 
 Management for International Defense 








 Strategic Studies 
 Joint Intelligence 
 Regional Security Studies 
 Civil-Military Relations and International Security 




 Center for Contemporary Conflict 
 
RESEARCH PROGRAM (Research and Academic)-FY2005: 
 
The Naval Postgraduate School’s sponsored program exceeded $80.43 million in FY2005. Sponsored 
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LOCAL ORGANIZING AND CHARITY NETWORKS IN THE ARAB EAST 
Anne Marie Baylouny, Assistant Professor 
Department of National Security Affairs 
Sponsor: Naval Postgraduate School  
 
SUMMARY: Research in the Middle East geared toward the writing and publication of book articles; 
formulation of new research initiative. 
 
 
POLITICAL CHANGE, ECONOMIC REFORMS, AND POLITICAL VIOLENCE IN 
SOUTHEAST ASIA 
Auriel Croissant, Assistant Professor 
Department of National Security Affairs 
Sponsor: Naval Postgraduate School  
 
OBJECTIVE: Writing, editing, and publication of four books and four to six articles. 
 
 
SUPPORT OF NAVAL INTELLIGENCE RESEARCH AND EDUCATION 
CAPT Timothy Doorey, USN 
Department of National Security Affairs  
Sponsor: Office of Naval Intelligence  
 
OBJECTIVE: To provide resources for Navy 1630 (Intelligence Officer) research and education; to 
provide facility support to ensure Navy 1630 student education. 
 
 
THREAT AND VULNERABILITY ASSESSMENT TEAM 
CAPT Timothy Doorey, USN 
Department of National Security Affairs 
Sponsor: Naval Postgraduate School  
 
OBJECTIVE: To improve the network of networks information and knowledge exchange through 
seminars, lectures, and professional interaction and to institute tabletop and lab wargaming techniques to 
more thoroughly investigate identified and potential threats to existing vulnerabilities. 
 
 
LESSONS OF THE MILITARY LEARNING MODEL FOR HOMELAND SECURITY 
Karen Guttieri, Assistant Professor  
Department of National Security Affairs  
Sponsor: Department of Homeland Security 
 
OBJECTIVE: To study lessons from the U.S. military learning model for the context of homeland 
security, to identify best practices and pitfalls and diagnose learning pathologies. The study will include 
travel for interviews at various levels of the military and homeland security, and engagement with Stanford 
researchers at the Center for International Security and Cooperation. 
 
 
HAZARD PREDICTION AND ASSESSMENT CAPABILITY (HPAC) DATA MODELING 
Thomas H. Johnson, Research Associate Professor 
Department of National Security Affairs  
Sponsor: Defense Threat Reduction Agency  
 
OBJECTIVE: To provide the resources and personnel to serve as U.S. delegate to the North Atlantic 
Treaty Organization (NATO) allied technical protocol (ATP) 45 and warning reporting panel. Tasks will 




include preparation and participation in formal and informal meetings outside the continental U.S. 
(OCONUS) and in the continental U.S. (CONUS). 
 
 
JOINT PROJECT MANAGER – INFORMATION SYSTEMS (JPM-IS)/ SOFTWARE SUPPORT 
ACTIVITIES (SSA) CHEMICAL, BIOLOGICAL, RADIOLOGICAL, AND NUCLEAR (CBRN) 
DATA SUPPORT/MANAGEMENT 
Thomas H. Johnson, Research Associate Professor 
 Department of National Security Affairs  
Sponsor: Space and Naval Warfare Systems Command - San Diego 
 
OBJECTIVE: To support the Joint Project Manager, Information Systems (JPM-IS) program manager and 
the Joint Program Executive Office for Chemical and Biological Defense Software Support Activities in 
the formulation and execution of their data program. 
 
 
NORTH ATLANTIC TREATY ORGANIZATION (NATO) NUCLEAR, BIOLOGICAL AND 
CHEMICAL (NBC) DATA INTEROPERABILITY SUPPORT 
Thomas H. Johnson, Research Associate Professor 
Department of National Security Affairs  
Sponsor: Defense Threat Reduction Agency  
 
OBJECTIVE: To support and participate in the ATP45-SC-6 sub-panel addressing Nuclear, Biological 
and Chemical (NBC) interoperability and review NATO standards and doctrine to assist the U.S. 
delegation in formulating and delivering their technical proposal to NATO panels. 
 
 
SPACE AND NAVAL WARFARE SYSTEMS COMMAND AND CHEMICAL, BIOLOGICAL, 
RADIOLOGICAL, AND NUCLEAR (CBRN) JOINT PROJECT MANAGER – INFORMATION 
SYSTEMS (JPM-IS): DATA SUPPORT 
Thomas H. Johnson, Research Associate Professor 
Department of National Security Affairs  
Sponsor: Space and Naval Warfare Systems Command - San Diego 
 
OBJECTIVE: To support Space and Naval Warfare Systems Command (SPAWAR) and Chemical, 




BIOLOGICAL WEAPONS AND HOMELAND SECURITY 
Peter R. Lavoy, Assistant Professor 
Department of National Security Affairs  
Sponsor: Department of Homeland Security 
 
OBJECTIVE: To produce a state-of-the-art course on biological weapons threats to the homeland and 
planned and potential U.S. responses. Two small workshops will be held to bring together leading 
governmental and private-sector experts to analyze the problem, identify informative readings, and produce 
new course materials on subjects previously unaddressed. 
 
 




COMPARATIVE STRATEGIC CULTURE 
Peter R. Lavoy, Assistant Professor 
Department of National Security Affairs  
Sponsor: Defense Threat Reduction Agency  
 
OBJECTIVE: To review the state of field of comparative strategic culture by commissioning several 
experts to produce literature review essays and annotated bibliographies and to conduct a small workshop 
in Monterey, California. 
 
 
PAKISTAN'S NUCLEAR PROGRAM: PAST, PRESENT, AND FUTURE 
Peter R. Lavoy, Assistant Professor 
Department of National Security Affairs  
Sponsor: Navy Engineering Logistics Office 
 
SUMMARY: Pakistan's nuclear weapons program has been the major source of friction between 
Islamabad and the west for three decades, but remarkably, there is no scholarly or even credible journalistic 
account of why Pakistan developed nuclear weapons, how it managed to evade the nuclear proliferation 
regime, why U.S. nonproliferation policies failed, how and why Abdul Qadeer Khan and other Pakistani 
scientists shared sensitive nuclear technology with other countries, and what role Pakistan's nuclear arsenal 
plays in its strategic competition with India. 
 
 
STRATEGIC STABILITY IN SOUTH ASIA 
Peter R. Lavoy, Assistant Professor 
Department of National Security Affairs 
Sponsors: Defense Threat Reduction Agency, Department of Energy 
 
SUMMARY: The Naval Postgraduate School (NPS) Center for Contemporary Conflict (CCC) will 
conduct a two-year project that will draw on civilian and military officials and non-governmental experts 
from India, Pakistan, and the United States to identify practical policy measures these countries might 
consider to help reduce the threats from nuclear arsenals and potential Indo-Pakistani hostiles. Specifically, 
CCC will conduct two workshops (one in New Delhi, India, and the other in Islamabad, Pakistan) and a 
conference in Monterey, California, to analyze the key military elements that affect conventional and 
nuclear deterrence and strategic stability in south Asia. 
 
 
U.S. - CHINA STRATEGIC DIALOGUE 
Peter R. Lavoy, Assistant Professor 
Christopher P. Twomey, Assistant Professor 
Department of National Security Affairs 
Sponsor: Defense Threat Reduction Agency, Advanced Systems and Concepts Office 
 
OBJECTIVE: This project brought together Chinese and American national security experts for a 
dialogue on nuclear strategy, arms control, missile defense, and nuclear proliferation in order to improve 
mutual understanding and reduce the possibility of political or military conflict between China and the 
United States. 
 
SUMMARY: The U.S.-China Strategic Dialogue brought together Chinese and U.S. strategic experts in 
their personal capacities to discuss the role of nuclear weapons in Sino-American relations with the aim of 
minimizing mutual misunderstanding and identifying practical steps for bilateral cooperation. The 
conference was held in Honolulu, Hawaii, in collaboration with the Pacific Forum of the Center for 
Strategic and International Studies. This first meeting of what is anticipated to be an annual series of track-
two dialogues was extremely successful. Both sides developed an increased awareness of the other’s threat 
perceptions and the strategic rationale for its grand strategy. Over the course of two days, U.S. and Chinese 
representatives discussed numerous pressing issues, this year centering on the evolving nuclear world 




order, national security priorities and policies, national nuclear postures, regional nuclear challenges, threat 
reduction policies, and recognizing key sources of misperception and misunderstanding between them. The 
participants came away from the event with an increased understanding of what direction future strategic 





May, M., “The U.S.-China Strategic Relationship,” Strategic Insights, Vol. IV, Iss. 9, September 2005. 
 
Nacht, M., “Confronting Gathering Threats: U.S. Strategic Policy,” Strategic Insights, Vol. IV, Iss. 9, 
September 2005. 
 
Qingguo, J., “China’s New Leadership and Strategic Relations with the United States,” Strategic Insights, 
Vol. IV, Iss. 9, September 2005. 
 
Twomey, C.P. and Lavoy, P.R., “U.S.-China Strategic Dialogue,” Conference Report, FOUO Circulation, 
22 August 2005, (distributed to various U.S. government offices). 
 
Twomey, C.P., Lavoy, P.R., and Stone, E.L., “U.S.-China Strategic Dialogue,” Strategic Insights, Vol. IV, 
Iss. 9, September 2005. 
 
Yunzhu, Y., “Chinese Nuclear Policy and the Future of Minimum Deterrence,” Strategic Insights, Vol. IV, 




“Conference Report: U.S.-China Strategic Dialogue,” FOUO, Pacific Command (Political Advisor, J0, J2 
and J5), Honolulu, Hawaii, 9 August 2005. 
 
“Conference Report: U.S.-China Strategic Dialogue,” FOUO, Office of the Assistant Secretary of Defense, 
International Security Affairs, China Desk, Washington, D.C., 8 November 2005. 
 
“Conference Report: U.S.-China Strategic Dialogue,” FOUO, Office of the Assistant Secretary of Defense, 
International Security Policy, Forces Policy Office, Washington, D.C., 8 November 2005. 
 
“Conference Report: U.S.-China Strategic Dialogue,” FOUO, Office of the Assistant Secretary of Defense, 
International Security Policy, Counter-Proliferation Office, Washington, D.C., 8 November 2005. 
 
“Conference Report: U.S.-China Strategic Dialogue,” (abbreviated briefing) FOUO, Office of the Assistant 
Secretary of Defense, International Security Policy, Non-Proliferation Office, Washington, D.C., 8 
November 2005. 
 
“Conference Report: U.S.-China Strategic Dialogue,” FOUO, Director’s Office, Defense Threat Reduction 
Agency, Washington, D.C., 9 November 2005. 
 
“Conference Report: U.S.-China Strategic Dialogue,” FOUO, Office of Naval Intelligence and Naval 
Information Warfare Activity Office, Suitland, Maryland, 10 November 2005. 
 
“Conference Report: U.S.-China Strategic Dialogue,” FOUO, Strategic Command (Political Advisor and 
J5), Omaha, Nebraska, 4 January 2006. 
 
“Conference Report: U.S.-China Strategic Dialogue,” (abbreviated briefing) FOUO, Defense Intelligence 
Agency, Washington, D.C., 2 March 2006. 
 




“Conference Report: U.S.-China Strategic Dialogue,” (abbreviated briefing) FOUO, Department of Energy, 
National Nuclear Security Agency, Washington, D.C., 3 March 2006. 
 
 
DOMESTIC POLITICS AND REGIONAL SECURITY IN SOUTHEAST ASIA 
Michael Malley, Assistant Professor 
Department of National Security Affairs 
Sponsor: Naval Postgraduate School  
 




BALANCING STABILITY AND CHANGE: POLITICAL REFORM, ISLAMIC ACTIVISM, AND 
DEVELOPMENT SCENARIOS FOR PAKISTAN  
Vali R. Nasr, Professor 
Department of National Security Affairs  
Sponsor: Navy Engineering Logistics Office 
 
OBJECTIVE: To examine the key factors that will decide how the Pakistani state and its key actors 
(military services, civilian parties, Islamic parties, and social forces) will react to the challenge of 
maintaining domestic and regional stability while addressing the country's agenda of socioeconomic 
modernization and political reform. 
 
 
IRAN: DOMESTIC CHANGE/REGION CHALLENGES 
Vali R. Nasr, Professor 
Department of National Security Affairs  
Sponsor: Central Intelligence Agency  
 
OBJECTIVE: To examine changes in the Iranian state since 1997, and also the key factors that will decide 
how the Iranian state and its key actors (military services, senior clerics, social groups, and other decision-




ISLAMISM AND DEMOCRATIC CHANGE AFTER IRAQ 
Vali R. Nasr, Professor 
Department of National Security Affairs  
Sponsor: Navy Engineering Logistics Office 
 
OBJECTIVE: To bring specialists on politics in the Muslim world together in a conference in San Diego 
to analyze the nature of political change in the Muslim world, in particular to discuss the impact of Islamic 
activism on democratization, and to examine how political reform is impacting Islamic politics. 
 
 
THE STATE, ISLAMIST OPPOSITION, AND REGIME CHANGE 
Vali R. Nasr, Professor 
Department of National Security Affairs 
Sponsor: Naval Postgraduate School  
 
SUMMARY: Wrote and published book and articles; formulated new research. 
 
 




DIMENSIONS OF DEMOCRACY AND DEMOCRATIZATION IN AFRICA 
Jessica R. Piombo, Assistant Professor 
Department of National Security Affairs 
Sponsor: Research Initiation Project / Naval Postgraduate School Institutionally Funded Research 
(NIFR) 
 
OBJECTIVE: To complete this project and to produce an edited volume and journal article on democracy 
in South Africa, described below. The further objectives of this project include completing a sole-authored 
manuscript on South African politics, expected to be completed in calendar year 2006. 
 
SUMMARY: This project analyzes various aspects of democracy and democratization in Africa, focused 
through the lens of South African politics, in particular, the evolving competitiveness of the South African 
party system. The project also assesses the impacts of elections and electoral observation on democratic 
legitimacy. While supported by this project, the principal investigator organized and convened a series of 
three workshops at the University of Cape Town, South Africa, between March and May 2004, to assess 
the results of South Africa’s 2004 national and provincial elections. The papers from these workshops were 




Piombo, J., “Political Institutions, Social Demographics, and the Decline of Ethnic Mobilization in South 




Piombo, J. and Nijzink, L. (Eds.), Electoral Politics in South Africa: Assessing the First Democratic 
Decade, Palgrave MacMillan, December 2005, (peer reviewed). 
 
CHAPTERS IN BOOKS: 
 
Piombo, J., “The Results of Election 2004: Looking Back, Stepping Forward,” Electoral Politics in South 
Africa: Assessing the First Democratic Decade, J. Piombo and L. Nijzink (Eds.), Palgrave MacMillan, 
December 2005.  
 
Piombo, J. and Nijzink, L., “The Institutions of Democracy: Parliament and the Electoral System,” 
Electoral Politics in South Africa: Assessing the First Democratic Decade, J. Piombo and L. Nijzink 
(Eds.), Palgrave MacMillan, December 2005, (forthcoming). 
 
  
INTERIM GOVERNMENTS: INSTITUTIONAL BRIDGES TO PEACE AND DEMOCRACY? 
Jessica R. Piombo, Assistant Professor 
Karen Guttieri, Assistant Professor 
Department of National Security Affairs  
Sponsor: Naval Postgraduate School/Navy International Programs Office (IPO) / Naval 
Postgraduate School Institutionally Funded Research (NIFR) 
 
OBJECTIVE: Sponsored by the Navy International Programs Office to help with curriculum 
development, the principal investigators (PIs) organized a two-day workshop to bring together leading 
scholars and practitioners to debate various aspects of transitional regimes and their impacts on post-
transition legitimacy, stability, and democracy. This workshop represented part of a project designed to 
develop an edited volume that could be used in classrooms to assess the long-term impacts of transitional 
governments. The manuscript is currently under review by the United States Institute of Peace Press. 
 
SUMMARY: This project was designed to generate a textbook for instruction in the field of stabilization 
and reconstruction studies. The PIs organized a conference in July 2005, during which they brought 
together leading academic and policy experts in the fields of interim and transitional governance. At the 




two-day conference, participants presented and debated case studies on transitional governance. The PIs 
spent the remainder of the calendar year turning the conference papers into an edited volume. This work is 
ongoing and the manuscript is in the final stages of preparation for submission to the United States Institute 




“Interim Governments: Institutional Bridges to Peace and Democracy?” Conference organized with Karen 
Guttieri at the Naval Postgraduate School on 14-15 July 2005, to bring together leading scholars and 




Piombo, J. and Guttieri, K., “Introduction: Special Issue on Interim Governments,” Strategic Insights, Vol. 
V, Iss. 1, January 2006. 
 
Piombo, J. and Guttieri, K., “Issues and Debates in Transitional Rule,” Strategic Insights, Vol. V, Iss. 1, 
January 2006. 
 
Piombo, J. and Guttieri, K. (Eds.), “Interim Governments: Institutional Bridges to Peace and Democracy?” 




Piombo, J., Guttieri, K., Hambleton, J., and Zellen, B., “Conference Report – Interim Governments: 
Institutional Bridges to Peace and Democracy?” Proceedings of a Workshop Held at the Naval 





Piombo, J. and Guttieri, K., “Issues and Debates in Transitional Governments and Interim Regimes,” 





Piombo, J. and Guttieri, K. (Eds.), Interim Governments: Institutional Bridges to Peace and Democracy?, 
United States Institute of Peace Press, (under review). 
 
CHAPTER IN BOOK: 
 
Piombo, J. and Guttieri, K., “Issues and Debates in Transitional Rule,” Interim Governments: Institutional 




AQ KHAN RELATIONAL DATABASE 
James Russell, Senior Lecturer 
Department of National Security Affairs  
Sponsor: Defense Intelligence Agency  
 
OBJECTIVE: To focus on COMLING, a relational database on known figures and entities involved in the 
procurement network of the Pakistani scientist Aq Khan. This network was responsible for spreading 
technology related to weapons of mass destruction to a variety of different countries over the last decade. 




Much of the activity went undetected by the intelligence community. All the data for this project will be 
compiled from open sources. 
 
 
CHANGING PATTERNS OF SECURITY 
James Russell, Senior Lecturer 
Department of National Security Affairs  
Sponsor: National Intelligence Council 
 
OBJECTIVE: To assess the changing patterns of security in the Middle East and central Asia and to 
examine long-term threats to stability throughout this volatile region. This project will produce a series of 
articles by subject matter experts, including Naval Postgraduate School (NPS) faculty, on the nature of the 
threat and policy options available to the United States and the international community. 
 
 
DEFINING THE POST-SADDAM SECURITY ENVIRONMENT IN THE MIDDLE EAST 
James Russell, Senior Lecturer 
Department of National Security Affairs  
Sponsor: Defense Intelligence Agency 
 
OBJECTIVE: To produce a series of articles by experts addressing the emerging security environment in 
the post-Saddam Middle East. These will address not only security and strategic issues, but also cultural, 
political, and economic factors that must be accounted for as the United States crafts its security strategy. 
These articles will be published in an edited volume on U.S. policy challenges post Saddam. 
 
 
WEAPONS OF MASS DESTRUCTION (WMD) PROLIFERATION NETWORKS: MINIMIZING 
SUPPLY AND DISRUPTING TRANSFER 
James Russell, Senior Lecturer 
Department of National Security Affairs  
Sponsor: Defense Threat Reduction Agency  
 
OBJECTIVE: To assess the motivations and techniques employed by supplier and consumer states and 




NATION-STATES, SOCIALIZATION, AND MILITARISM IN THE MIDDLE EAST 
Barak A. Salmoni, Assistant Professor 
Department of National Security Affairs 
Sponsor: Naval Postgraduate School  
 




TACTICAL CULTURE FOR MARINE EXPEDITIONARY FORCES IN OPERATION IRAQI 
FREEDOM (OIF) 3 
Barak A. Salmoni, Assistant Professor 
Department of National Security Affairs  
Sponsor: U.S. Marine Corps Training and Education Command  
 
OBJECTIVE: To provide operationally relevant cultural knowledge and a real-time grasp of the 
indigenous environment to Marine personnel deploying for OIF III, including tactical scenario-driven 
knowledge of Iraqi Arabic. This will serve as a source for thesis work, courses, and publication. 
 




HOMELAND SECURITY LEADERSHIP DEVELOPMENT 
Paul Stockton, Associate Professor 
Department of National Security Affairs 
Theodore G. Lewis, Professor 
Department of Computer Science 
Sponsor: U.S. Northern Command  
 
OBJECTIVE: To provide faculty and resources necessary to meet U.S. Northern Command 




THE MIND OF THE TERRORIST: INTERNATIONAL CONFERENCE  
Paul Stockton, Associate Professor 
Department of National Security Affairs  
Sponsor: Navy Engineering Logistics Office 
 
SUMMARY: This conference served as the biannual follow-up to the conference hosted by the National 
Center on the Psychology of Terrorism, held in October 2002. 
 
 
NATIONAL COUNTERTERRORISM CENTER 
Paul Stockton, Associate Professor 
Department of National Security Affairs 
Theodore G. Lewis, Professor 
Department of Computer Science 
Sponsor: Department Homeland Security 
 
OBJECTIVE: To implement the National Counterterrorism Policy Center. 
 
 
SUPPORT TO U.S. PACIFIC FOR HOMELAND DEFENSE 
Paul Stockton, Associate Professor 
Department of National Security Affairs  
Sponsor: U.S. Army Pacific 
 
OBJECTIVE: To provide program support to strengthen the Department of Defense’s (DoD) capabilities 
for terrorism prevention and all-hazards response in the Pacific AOR through development of graduate 
education, research initiatives, training programs, and operational-staff augmentation. These programs and 
curricula will be linked to Navy, Army, Air Force and Marine component recruitment that will allow the 
development of an integrated application of DoD-directed homeland-defense assets into an integrated 
program with civilian responder in the Asia Pacific region. 
 
 
HOMELAND DEFENSE IN-RESIDENCE MASTER OF SCIENCE DEGREE 
Brian Swanland, Senior Lecturer 
Department of National Security Affairs  
Sponsor: Headquarters U.S. Air Force 
 
OBJECTIVE: To develop in-residence graduate level courses to support the Naval Postgraduate School's 
Department of National Security Affairs in-residence master's degree in homeland defense. 
 
 




TERRORISM FINANCING AND U.S. GOVERNMENT POLICY RESPONSES 
Harold Trinkunas, Assistant Professor 
Department of National Security Affairs  
Sponsor: Department of Homeland Security 
 
OBJECTIVE: To assist in researching information on authored papers from the Terror Financing and 
State Responses Conference. 
 
 
U.S. - RUSSIAN CONFIDENCE BUILDING SEMINAR 
Mikhail Tsypkin, Associate Professor 
Department of National Security Affairs  
Sponsor: Defense Threat Reduction Agency 
 
OBJECTIVE: To examine the strategy and force modifications required for U.S. defense planners to 
achieve the strategic goal articulated in the 2001 Quadrennial Defense Review of “dissuasion of potential 
adversaries from pursuing threatening military competition and ambition.” 
 
 
U.S. - RUSSIAN COOPERATION IN STRATEGIC CRISIS MANAGEMENT 
Mikhail Tsypkin, Associate Professor 
Department of National Security Affairs  
Sponsor: Defense Threat Reduction Agency 
 
OBJECTIVE: To enhance U.S.-Russian cooperation in strategic crisis management. 
 
 
CASE STUDIES ON MILITARY DOCTRINE AND MISPERCEPTION 
Christopher P. Twomey, Assistant Professor 
Department of National Security Affairs 
Sponsor: Naval Postgraduate School  
 
OBJECTIVE: To begin revisions and additional cases for book manuscript, submit book proposal, write 
article-length version of the same, and develop relationships with future sponsors. 
 
 
STATE AND CIVIL SOCIETY IN SOUTHEAST ASIA 
Tuong Vu, Assistant Professor 
Department of National Security Affairs 
Sponsor: Naval Postgraduate School  
 
OBJECTIVE: To complete and publish one edited volume on the study of Southeast Asian politics, one 
book manuscript on state formation and postcolonial transformation in Pacific Asia, four articles/book 
chapters on economic reform and political instability in Indonesia and Vietnam, and to develop a new 




ARMS CONTROL COMPLIANCE: FUTURE ISSUES 
James J. Wirtz, Professor 
Department of National Security Affairs  
Sponsor: Strategic Systems Program 
 
OBJECTIVE: To provide support to the Naval Treaty Implementation Program by responding to a series 
of research questions related to arms-control compliance, the changing strategic environment, and the 
future of strategic deterrence. 




STRATEGY IN THE CONTEMPORARY WORLD 
James J. Wirtz, Professor 
Department of National Security Affairs  
Sponsor: Defense Threat Reduction Agency 
 
OBJECTIVE: To host a workshop to explore issues of current strategic, academic and policy interest. The 
original study was undertaken in fiscal year 2000. Principal investigators intend to hold a small workshop 




ANALYZING DETERRENCE AND DISSUASION 
David S. Yost, Professor  
Department of National Security Affairs  
Sponsor: Department of Homeland Security 
 
 
OBJECTIVE: To deepen understanding of the concepts of dissuasion and deterrence articulated in the 
2001 Quadrennial Defense Review, 2001 Nuclear Posture Review, and 2002 National Security Strategy of 
the United States. How can the general principles articulated in these documents be most effectively 
translated into specific actionable tasks to protect the U.S. homeland? 
 
 
SENIOR RESEARCH FELLOWSHIP, NATO DEFENSE COLLEGE 
David S. Yost, Professor 
Department of National Security Affairs 
Sponsor: Under Secretary of Defense for Policy, Office of the Secretary of Defense 
 
OBJECTIVE: To advance understanding of the security challenges facing the United States and its NATO 
allies. 
 
SUMMARY: In order to fulfill this objective, Professor Yost has been assigned to the NATO Defense 
College as a senior research fellow since 26 September 2004. His main responsibilities have included 
participating in NATO Defense College workshops, seminars, and conferences, as a rapporteur, an 
organizer, a speaker, and a panel chairman; advising committees of the Senior Course; revising modules for 
the NATO Defense College’s “Fundamentals of NATO” distance learning course; contributing to the 
publications of the NATO Defense College’s Academic Research Branch; making presentations at the 
NATO Defense College and the NATO School; and working with research fellows from NATO 
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The Department of Computer Science provides graduate training and education in major areas of computer 
science. Both basic and advanced graduate courses are offered. Course work and research lead to either the 
degree of Master of Science, Doctor of Philosophy, or Master of Computing Technology. The requirements 





• Computer Science 
• Software Engineering 





• Master of Science in Computer Science 
• Master of Science in Software Engineering 
• Master of Science in Modeling, Virtual Environments, and Simulation 
• Doctor of Philosophy in Computer Science 
• Doctor of Philosophy in Software Engineering 
• Doctor of Philosophy in Modeling, Virtual Environments, and Simulation 
• Master of Computing Technology and associated Certificates 
 
 
RESEARCH THRUSTS AND FACULTY EXPERTISE: 
 
• Software Engineering:  
Professor Valdis Berzins, Professor Ted Lewis, Professor Luqi, Associate Professor Mikhail 
Auguston, Associate Professor Doron Drusinsky, Associate Professor J. Bret Michael, Associate 
Professor Man-Tak Shing, Lecturer Loren Peitso, and Lecturer Richard Riehle  
• Databases:  
Associate Professor C. T. Otani and Lecturer Arijit Das 
• Information Security:  
Professor Cynthia Irvine, Associate Professor George Dinolt, Lecturer Karen Burke, Lecturer Paul 
Clark, Lecturer Scott Cote, Lecturer Chris Eagle, Lecturer J. D. Fulp, and Lecturer Daniel Warren 
• Autonomous Systems:  
Professor Neil Rowe, Associate Professor Chris Darken, Assistant Professor Mathias Kolsch, 
Assistant Professor Craig Martell, and Assistant Professor Kevin Squire 
• MOVES Institute (Modeling, Virtual Environments, and Simulation):  
Associate Professor Rudy Darken, Assistant Professor Amela Sadagic, Lecturer Eric Bachmann, 
Lecturer John Falby, Lecturer Perry McDowell, Lecturer Don McGregor, Lecturer Joseph 
Sullivan, and Research Professor John Hiles 
• Networks:  
Professor Gurminder Singh, Associate Professor G. M. Lundy , Associate Professor Geoffrey Xie, 
and Lecturer John Gibson 
• Programming Languages:  









• Computer Science Learning Resource Centers (2) 
• Introductory Computer Security Laboratory 
• Computer Information Security Laboratory 
• Public Key Infrastructure Laboratory 
• Introductory PC Network Laboratory 
• Intermediate Local Area Network Laboratory 
• Wireless and Mobile Computing Laboratory 
• Autonomous Robotics Coordination Laboratory 
• Software Engineering Laboratory 





• Center for Information Security (INFOSEC) Studies and Research (CISR) 
• Software Engineering Center 
 
 
RESEARCH PROGRAM (Research and Academic)-FY2005: 
 
The Naval Postgraduate School’s sponsored program exceeded $80.43 million in FY2005. Sponsored 
programs include both research and educational activities funded from an external source. A profile of the 
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STATIC AND DYNAMIC ANALYSIS AND SOFTWARE METRICS FOR SOFTWARE QUALITY 
AND MAINTAINABILITY ASSESSMENT 
Mikhail Auguston, Associate Professor 
Department of Computer Science 
Sponsor: U.S. Marine Corps Technology Center 
 
OBJECTIVE: To specify a precise model of software quality and maintainability that addresses the users’ 
needs based on available software artifacts and to develop tool support for corresponding software metrics. 
 
 
AUTOMATIC GENERATION OF SOFTWARE WRAPPERS  
Valdis A. Berzins, Professor 
Department of Computer Science 
Sponsor: Tank-Automotive Research, Development, and Engineering Center  
 
OBJECTIVE: To develop and demonstrate a methodology for automatic generation of software wrappers 
to simplify development of distributed, embedded, and real-time system software modules. To improve the 
software development picture needed to discover where the process can be automated. Automatically 
generated wrappers will allow insertion of modules into a prototyping environment. Automatic generation 
of the wrappers will enhance the development environment by reducing rote work and producing 
consistently behaving module interfaces. 
 
SUMMARY: Developed data structures and rules that will lead to automatic wrapper generation. Data 
structures for the modules represent the characteristics of data sources, data consumers, and data stores. 
Another set of data structures encompasses the characteristics of the native system communications 
environment and the prototyping system communications environment. Rules were developed to map the 
characteristics of the native environment to the prototyping environment. Additional rules will allow 
automatic instrumentation generation within the wrapper code of the module to provide diagnostic and 
performance related data. The data structures and rules are envisioned as implemented in a relational 
database with an extensible schema data structure to allow the generators to evolve with system 




Qiao, Y. and Luqi, “An Admission Control Method for Dynamic Software Reconfiguration in Complex 
Embedded Systems,” International Journal of Computers and Their Applications, 2005. 
 
 
COMMON SOFTWARE ARCHITECTURE FOR GROUND-BASED MILITARY VEHICLE 
SYSTEMS 
Valdis A. Berzins, Professor 
Department of Computer Science 
Sponsor: Tank-Automotive Research, Development, and Engineering Center  
 
OBJECTIVE: To define a common software architecture and product line for ground-based military 
vehicle systems. To improve development, the right technology mix is needed in the area of common 
software (embedded with common architecture), vehicle electronics (VETRONICS), and data-bus 
capability. Researchers focus on the establishment of real-time requirements for the system-of-systems 
common operating environment (SOS COE), operating system (OS) and hardware, investigation into best 
hardware solution for real-time control, and the appropriate protocol for real-time control and estimates of 
key OS and SOS COE timing in the proposal. 
 
SUMMARY: Worked on developing methods for uniformly realizing real-time constraints in system of 
software architecture. A principle for evaluating proposed architectures with respect to real-time 





determined and the most effective previous approaches were identified. Strategies for overcoming the 




Qiao, Y., Berzins, V., and Luqi, “FCD: A Framework for Compositional Development in Open Embedded 
Systems,” International Conference on Information Technology, IEEE Computer Science Society, pp. 479-
484, Las Vegas, Nevada, 4-6 April 2005. 
 
 
A METHOD TO INTEGRATE NON-REAL-TIME HETEROGENEOUS SYSTEMS WITH REAL-
TIME SYSTEMS IN AN ENTERPRISE ENVIRONMENT 
Valdis A. Berzins, Professor 
Department of Computer Science 
Sponsor: Space and Naval Warfare Systems Command  
 
OBJECTIVE: To present and implement a systematic method to facilitate the dynamic integration of real-
time and non-real-time systems. The core of the method is an entity called a temporal cache (TC). This 
method will reduce the cost and risk in the integration.  
 
SUMMARY: Military missions change as situations in the world change. The military will need to adapt 
its force makeup to effectively fulfill the assigned missions. This process will move and integrate forces 
and units that may not have trained or worked directly together or have limited training together. Part of the 
adapting that takes place is the integration of computing systems to effectively support these missions. This 
system integration will need to occur in a quick and controlled way and in ways that were never planned or 
anticipated. However, current methods for system integration lack efficient support for this context of 
integration. They mainly focus on data interoperability and pay little attention to certain issues that are 
necessarily addressed in the dynamic integration of real-time and non-real-time systems. These issues 
include timing constraints and resource usage, and the feasibility of the integration. This gap makes 
dynamic integration risky and costly.  
The goal of this research is to present and implement a systematic method to facilitate the dynamic 
integration of real-time and non-real-time systems. The core of the method is an entity called a temporal 
cache (TC). The responsibility of the TC is separated into two sections: a) the temporal cache will serve as 
an arbitrator that determines whether the integration is feasible by considering the satisfiability of timing 
constraints and resource usage; and b) the temporal cache will also handle data interoperability and timing 
constraints to support integration. 
In fiscal year 2005, no progress was made on this project because the Naval Postgraduate School 
could not contract with the National Research Council to bring in the postdoctoral student who was 
supported to do the work, and the funds had to be returned to the sponsor. 
 
 
A METHODOLOGY FOR THE ASSESSMENT OF AVIONICS ARCHITECTURES USING A 
FORMAL ARCHITECTURE DESCRIPTION LANGUAGE TO ASSESS THE RISK OF 
INTEGRATION OF WEAPON COMPONENTS 
Valdis A. Berzins, Professor  
Department of Computer Science 
Sponsor: U.S. Army Avionics and Missile Systems Command  
 
OBJECTIVE: To investigate a systems engineering approach to software and hardware integration. This 
approach will be model-driven and architecture based. It reduces the cost of architectural change and 
provides a means of more rapid assessment and integration in the future. 
 
SUMMARY: The integration of new weapon components onto existing aviation platforms is very 
expensive, yet often needed as new weapon systems are developed and upgraded. The current approach is 
highly dependent on imprecise documents, the memory of system engineers, spreadsheets, and case tools. 





the proposed integration does not exist. The current approach does not use a formal architecture description 
language to capture the architecture in an abstract but precise way, but rather is strongly empirical – do 
some disjoint analysis then try it and see what happens with significant testing. Moreover, architectural 
design in many ways is an art form with vague patterns and fuzzy data. Architectural change is therefore 
difficult and risky for current approaches.  
In order to reduce the cost and provide a means of more rapid assessment and integration in the 
future, researchers investigated a systems engineering approach to software and hardware integration. This 
approach is model-driven and architecture-based. A formal architecture description language provided the 
means to describe (in a standard way) the structure and execution behavior of the system. The methodology 
described the process for reviewing the architectural requirements, selecting the relevant parts of the 
architecture, selecting the modeling techniques required, developing the model, analyzing the model, and 
evaluating the results to determine areas of significant risk. The analysis approaches covered basic areas of 
system risk in integration (schedulability, latency, safety, security, etc.), and highlighted from these areas 
the issues that should be resolved early and monitored throughout the integration process in order to avoid 
costly integration problems at the end.  
In fiscal year 2005, researchers continued to study a method to develop a precise specification and 
analysis of the avionics system architecture (parameterized for analysis), which will be used by the system 
integrator to further specify refined values for the system, to extend this to the level of detail desired, and to 




Luqi, Zhang, L., Zhu, N., “Investment Risk Management in Software Projects,” Project Management 
Journal, 2005, (submitted). 
 
 
STANDARD APPLICATION PROGRAM INTERFACE (API) FOR OCEANOGRAPHIC 
ENVIRONMENT ACOUSTIC PROPAGATION LOSS MODELS  
Valdis A. Berzins, Professor  
Department of Computer Science 
Sponsor: Naval Air Systems Command  
 
OBJECTIVE: 1) A central processing unit (CPU) efficient, operating system (O/S) and machine portable, 
standard application program interface (API) for oceanographic environmental acoustic propagation loss 
models; 2) a user’s guide for application developer using the API; and 3) a design document describing the 
rationale and design of the API.  
 
SUMMARY: Several oceanographic environmental acoustic propagation loss models have been developed 
to model acoustic propagation and reverberation in real-world ocean environments. The objective of this 
proposed work is to design a standard API to support the most popular models in order to support training 
via simulation. With this interface, the high-level application codes will be easily adaptable to invoke 
different models. This will reduce the development costs and alleviate the burden on developers. The 
following results were produced: 
 
• Correspondence table. A list of services provided by the models, identifying which models 
provide which services. 
• Draft design of the API. Includes interface declaration and descriptions of services provided by 
the common and specialized parts of the API, plus an explanation of the main decisions made, the 
rationale for the decisions, any open issues regarding the underlying models, and a list of 
assumption made about the open issues in the API.  
• User guide. Includes description of the input data types required by the API, and explanation of 
differences among corresponding data types required by different models. Also includes the 
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A PROPOSED MEDIA ACCESS CONTROL FOR A TACTICAL LOCAL AREA NETWORK 
Capt Steven Brand, USMC 
Department of Computer Science 
Sponsor: U.S. Marine Corps Systems Command 
 
OBJECTIVE: This research will make a significant contribution to extending the usefulness of the Single 
Channel Ground and Airborne Radio System (SINCGARS) with respect to the data communications 
requirements of the forward deployed Marine forces. It will investigate the feasibility of providing a media 
access control mechanism by which the SINCGARS may be used to support a tactical ad hoc network. If 
such a capability is feasible, then the research will implement a prototype using a serial link to interface a 
personal digital assistant (PDA)/laptop computer to the SINCGARS and implement the Mac on the 
PDA/laptop. Such an implementation will demonstrate the utility of a software programmable approach to 
the Mac layer. 
 
 
NAVY CERTIFIER PROGRAM - PHASE III 
Karen L. Burke, Research Associate Professor 
Department of Computer Science  
Sponsor: Naval Network Warfare Command  
 
OBJECTIVE: To increase the capability of the Navy's Information Assurance program in the area of 
system certification. This research is subdivided into two tasks: update the course materials and deliver to 
the Navy for printing prior to instructing the course, and teach the course in Quantico, Virginia, and at four 
Fleet Concentration Centers, one on the east coast, one on the west coast, and two overseas. This phase 




Karen L. Burke, Research Associate Professor 
Department of Computer Science 
Sponsor: Naval Postgraduate School 
 
SUMMARY: Monies to support Naval Postgraduate School (NPS) Temasek research. 
 
 
AGENT-BASED MODELING OF COMMON DISEASE SPREAD ON NAVAL VESSELS 
Christopher Darken, Associate Professor 
Department of Computer Science  
Sponsor: Office of Naval Research 
 
OBJECTIVE: To conduct an assessment and transformation study of the Department of Army (DA) cost 
estimating, analysis (CE/A), and management communities. The project will provide a comprehensive, 
objective, and detailed assessment and analysis comparing the current status of people, processes, 








ARTIFICIAL INTELLIGENCE (AI) FOR INDIVIDUAL COMBATANT SIMULATION 
Christopher Darken, Associate Professor 
 Department of Computer Science  
Sponsor: TRADOC Analysis Command 
 
OBJECTIVE: To investigate solutions to limitations in the current capability to develop artificial 
intelligence (AI) for simulated individual combatants. 
 
 
COMPUTER-GENERATED AUTONOMY TASK (CGA)-3 
Christopher Darken, Associate Professor 
Perry McDowell, Lecturer 
Department of Computer Science 
Sponsor: Chief of Naval Operations (N61M) 
 
OBJECTIVE: To produce an utterance-expectation model for agents in a damage-control simulation and 
to implement the model for one or more agents to provide proof in principle and estimates of performance 
increment; to analyze computational strategies for integrating situational biases with language-
understanding algorithms; and to describe and characterize alternatives. 
 
 
COMPUTER-GENERATED AUTONOMY TASK (CGA)-4 
Christopher Darken, Associate Professor 
 Department of Computer Science  
Sponsor: Chief of Naval Operations (N61M) 
 
OBJECTIVE: To create a software test bed for experimentation with perceptual modeling, to be integrated 
with an immersive 3D virtual environment and physics engine approprite for broad research use, such as 
that under development in other work for the Virtual Technologies and Environments (VIRTE) project. 
 
 
GAMING THE SEGWAY CENTAUR 
Christopher Darken, Associate Professor 
 Department of Computer Science  
Sponsor: Army Rapid Equipping Force 
 
OBJECTIVE: The U.S. Army's Rapid Equipping Force (REF) is currently considering how the provision 
of Segway Centaurs (prototype electric all-terrain vehicles), possibly augmented with gun holster and blast 
shield, could affect the operational capabilities of an infantry squad in an Iraq-like environment. The goal 
of this project is to do modeling and simulation to support this investigation, in particular: 
 
• To allow visualization of the Centaur in a scripted operation in a 3D virtual environment, allowing 
for viewing the scene from arbitrary vantage points (the rider, the sniper, the improvised explosive 
device (IED) triggerman, etc.). 
• To provide a degree of intelligent behavior for the simulation entities to support real-time 
modification of scenarios. 
 
SUMMARY: Researchers created an interactive 3D model of a scenario developed jointly with the REF. 
The model components included several Middle Eastern city blocks, detailed soldier models, the Centaurs 
themselves, an animation system built from scratch for this project, several animations for the soldiers and 
vehicles, and bullet impact effects. The scenario showed a squad mounted on Centaurs coming under fire 
and responding by putting suppressing fire on the target with one fire team, while sending the other around 
the block in an attempt to flank.  
An interesting aspect of this project was that it had to be accomplished in three calendar weeks, 
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VULNERABILITY ANALYSIS SOFTWARE DEVELOPMENT 
Arjit Das, Research Associate 
Theodore G. Lewis, Professor 
Department of Computer Science 
Sponsor: Homeland Security Office 
 
OBJECTIVE: Software tool to analyze the critical infrastructure for allocation of protection budget and to 
assess damages. 
 
SUMMARY: The project is based on standalone java software developed by Theodore G. Lewis. The 
effort was to extend this to a client-server architecture. A consultant built the front end in Macromedia 
Flash, and the backend was built by Arjit Das in Java servlet technology. Open source Apache/Tomcat was 
used for the webserver/application server, and Postgresql for the database. In addition, the application was 
enhanced with security and authentication features. This application was presented to the Homeland 








ADVANCEMENT OF MULTI-PLATFORM AGENT TECHNOLOGIES 
George W. Dinolt, Research Professor 
LCDR Christopher Eagle, USN, Military Faculty 
Department of Computer Science 
Sponsor: National Security Agency  
 
OBJECTIVE: This project is classified. 
 
 
INVESTIGATION OF SOFTWARE TAMPER PROTECTION MECHANISMS 
LCDR Christopher Eagle, USN, Military Faculty 
George W. Dinolt, Research Professor  
Department of Computer Science 
Sponsor: U.S. Air Force Research Laboratory 
 
OBJECTIVE: To demonstrate techniques and develop tools for defeating anti-tamper mechanisms in 
sponsor provided software programs. Measure of effectiveness of each anti-tamper protocol will be 
generated, which will summarize the skills and experience level required to bypass each protection 
mechanism. The Principal Investigators will provide quarterly reports to the sponsor, which may include 
training sessions to enhance the internal capabilities of the sponsor.  
 
SUMMARY: Research was conducted into the nature and sophistication of software-based anti-tamper 
technologies. For the purposes of this research, the sponsor was interested in the capabilities exhibited by 





enumerated, and its strengths and weaknesses noted. The sponsor has elected to classify the results and has 
received several intermediate reports throughout the process. This research is scheduled to continue 




Harris, S., Harper, A., Eagle, C., and Ness, J., Gray Hat Hacking: The Ethical Hacker’s Handbook, New 
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ORGANIZATION AND CONDUCT OF RED- AND WHITE-TEAM SUPPORT FOR TWO 
CYBER-DEFENSE EXERCISES 
J.D. Fulp, Lecturer 
Department of Computer Science 
Sponsor: National Security Agency  
 
OBJECTIVE: To arrange for white (i.e., refereeing) and red (i.e., computer and network attack) team 
support for two inter-service academy cyber-defense exercises. The Principal Investigators (PI) will utilize 
their own experience from participation in three previous exercises, along with contracted support from 
Cdxperts, Inc. and various Department of Defense (DoD) vulnerability assessment organizations, to plan, 
organize, and execute the myriad white and red team activities that are necessary to conduct graded cyber-
attack and defend exercises. 
 
 
USING RADIO FREQUENCY IDENTIFICATION (RFID) TO ENHANCE EFFICIENCY AND 
SECURITY 
J.D. Fulp, Lecturer 
Department of Computer Science 
Sponsor: National Security Agency  
 
OBJECTIVE: To provide insights and guidance to the sponsor (National Security Agency) regarding how 
Radio Frequency Identification (RFID) technology might be employed to enhance the efficiency, 
accountability, and physical security of products as they move through the various stages of development 
inside a production facility. 
 
 
ADAPTIVE SECURITY AND SEPARATION IN RECONFIGURABLE HARDWARE 
Cynthia E. Irvine, Professor 
Department of Computer Science  
Sponsor: National Science Foundation  
 
OBJECTIVE: To enhance the logical structure and internal management of reconfigurable hardware to 
enforce a dynamic information protection policy with a high degree of assurance. An interdisciplinary 
approach is proposed that takes important new ideas regarding adaptable security and separtion kernels and 








ANALYSES FOR SECURE WIRELESS FEDERAL AVIATION ADMINISTRATION (FAA) 
INFRASTRUCTURE 
Cynthia E. Irvine, Professor 
Department of Computer Science  
Sponsor: Federal Aviation Administration  
 
OBJECTIVE: To investigate three areas: wireless transition process recommendations for the Federal 
Aviation Administration (FAA), integrity of data and applications in complex heterogeneous networks, and 
high assurance remote authentication for sensitive wireless communications. 
 
 
ANALYSIS OF SEPARATION KERNAL-BASED SECURITY 
Cynthia E. Irvine, Professor 
 Department of Computer Science  
Sponsor: National Security Agency 
 
OBJECTIVE: To analyze the security properties of various system architectures that utilize separation 
kernals. The analysis will examine the National Security Agency (NSA) guideline for such architectures 
with respect to fundamental computer security principles, published system architectures, and similar 
guidelines and requirements produced by other organizations. 
 
 
EXTENDED CYBERCIEGE - NATIONAL CENTER FOR ADVANCED SECURE SYSTEMS 
RESEARCH (NCASSR) PHASE III 
Cynthia E. Irvine, Professor 
 Department of Computer Science  
Sponsor: Office of Naval Research 
 
OBJECTIVE: CyberCIEGE is an innovative computer-based tool used to teach network security concepts. 
CyberCIEGE enhances information assurance education and training through the use of computer gaming 
techniques. In the CyberCIEGE virtual world, users spend virtual money to operate and defend their 
networks, and can watch the consequences of their choices, while under attack. The purpose of this 
research is to address needed extensions to CyberCIEGE, drawing heavily upon the expertise both at 
Pacific Northwest National Laboratory (PNNL) and at the Naval Postgraduate School, and the student 
interns of the National Science Foundation (NSF) Scholarship for Service Program. 
 
 
GLOBAL INFORMATION GRID SECURITY SUPPORT 
Cynthia E. Irvine, Professor 
Department of Computer Science  
Sponsor: National Security Agency 
 
OBJECTIVE: To support the National Security Agency (NSA) in its mission to provide information 




HIGH ASSURANCE SYSTEMS AND EDUCATIONAL TOOLS 
Cynthia E. Irvine, Professor 
Department of Computer Science  
Sponsor: Office of Naval Research 
 
OBJECTIVE: To investigate hardware-based encryption in the context of the multilevel test bed and its 
trusted channel, hardware for high-assurance platforms such as the Trusted Computing Exemplar, and 
development of scenarios of conveying information assurance concepts in the context of the interactive 





INFORMATION ASSURANCE TUTORIALS AND WORKSHOPS FOR EDUCATORS 
Cynthia E. Irvine, Professor 
Department of Computer Science  
Sponsor: National Science Foundation  
 
OBJECTIVE: To develop and host a two-year siers of invitational workships for information-assurance 
education, including tutorials, referred papers, and working sessions. A significant effect of the periodic 
gathering and commingling of practitioners will be to enhance to community of Information Assurance 
(IA) educators, fostering collaboration and dialog. 
 
 
LAB ENHANCEMENTS AND MULTIPLAYER SCENARIO DEFINITION LANGUAGE FOR 
CYBERCIEGE 
Cynthia E. Irvine, Professor 
Department of Computer Science  
Sponsor: National Security Agency 
 
OBJECTIVE: To create enhancements in the area of biometrics for the Computer Security Laboratory and 
to begin work on a new version of an innovative information assurance teaching tool. 
 
 
MODELING FEDERAL AVIATION ADMINISTRATION INFORMATION 
Cynthia E. Irvine, Professor 
Department of Computer Science  
Sponsor: Federal Aviation Administration 
 
OBJECTIVE: To build a set of preliminary CyberCIEGE scenarios customized for exploring and 
demonstrating the effects of security choices within the Federal Aviation Administration (FAA) 
Information Technology (IT) infrastructure. Information assurance issues and characteristics particular to 
the FAA infrastructure and that remain suitable for representation in such a model will be identified. 
 
 
MULTILEVEL PRINT SERVER, PHASE I: REQUIREMENTS 
Cynthia E. Irvine, Professor 
Department of Computer Science  
Sponsor: Space and Naval Warfare Systems Command - Charleston 
 
OBJECTIVE: The U.S. Navy has requirements to separate information according to its sensitivity. This is 
achieved by the use of both physical and logical separation. In many environments both paper and 
electronic documents are required. Currently, there is no high assurance facility to ensure that print jobs in 
a multilevel environment are appropriately separated and marked. To address this problem, a multilevel 
print server is needed. The objective of this research is to develop the requirements for a high assurance 
multilevel print server that will mark documents through the use of separation pages.  
 
 
MULTILEVEL PRINT SERVER, PHASE II: REQUIREMENTS FOR COMMON CRITERIA V3.0 
Cynthia E. Irvine, Professor 
Department of Computer Science  
Sponsor: Space and Naval Warfare Systems Command  
 
SUMMARY: The U.S. Navy has requirements to separate information according to its sensitivity. 
Currently, there is no high assurance facility to ensure that print jobs in a multilevel environment are 
appropriately separated and marked. To address this problem, a multilevel print server (MLPS) that will 
mark documents through the use of separation pages is needed. A protection profile sketch intended to be 





of the common criteria. This effort is to update the MLPS protection profile sketch to version 3.0, rev 2 of 
the common criteria and to provide initial security target analysis. 
 
 
PHASE II-HIGH ASSURANCE TESTBED FOR MULTILEVEL INTEROPERABILITY 
Cynthia E. Irvine, Professor 
Department of Computer Science  
Sponsor: Naval Research Office  
 
OBJECTIVE: To demonstrate how U.S. participants can use a single commercial grade workstation for 
multilevel access to U.S. and coalition wireless area networks (WANS) at different classification levels. 
This effort will be to design and develop prototype high assurance services to provide reach back from a 
trusted path extension device through a multilevel server to a single level network for access to legacy 
applications. Part of this effort will include the design of a prototype trusted channel module and a 
configuration for a stateless commercial client.  
 
 
SECURECORE FOR TRUSTWORTHY COMMODITY COMPUTING AND 
COMMUNICATIONS 
Cynthia E. Irvine, Professor 
Department of Computer Science  
Sponsor: National Science Foundation  
 
OBJECTIVE: To investigate a minimal set of architectural and functional features required for 
trustworthy operation of mobile computing devices. It uses three target platforms to span a range of 
security requirements and design constraints: pocket devices (e.g., contact-less smart card), secure 
embedded systems (e.g., computer in a heart monitor), and mobile computing devices (e.g., handheld web-
enabled computer). Researchers will use a clean-slate design to achieve suitable levels of security, 
synergistically integrating the design of the three key components at the heart of modern mobile computing 
platforms: the processor hardware, the operating system kernal software, and the networking interface. The 
goal is to achieve security without compromising performance, size, cost, or energy consumption. 
Researchers will provide a new, systematic analysis of integrated security requirements, design, and 
architecture for a secure core, and develop experiments and prototypes to demonstrate the types and levels 
of security achievable for commodity platforms using this secure core. 
 
 
WORKSHOP: SECURITY CHALLENGES AT THE FOUNDATION  
Cynthia E. Irvine, Professor 
Department of Computer Science  
Sponsor: Defense Advanced Research Projects Agency 
 
OBJECTIVE: To hold a workshop to review the state of the art in storing, processing, and forwarding data 
at multiple levels of classification in a secure computing environment.  
 
 
SEPARATION KERNAL PROTECTION PROFILE PHASE II 
Cynthia E. Irvine, Professor 
Department of Computer Science  
Sponsor: National Security Agency 
 
OBJECTIVE: To develop a high-robustness common-criteria protection profile for a target of evaluation 
intended to enforce a separation policy at the EAL6+ level of assurance. This profile will be applicable to a 
category of separation kernels, including the Trusted Computing Exemplar and real-time separation 







SEPARATION KERNEL PROTECTION PROFILE PHASE II 
Cynthia E. Irvine, Professor 
Department of Computer Science  
Sponsor: National Security Agency  
 
OBJECTIVE: To support development of high-robustness Common Criteria (CC) protection profiles for 
two targets of evaluation (TOE): one will be a high assurance platform (HAP) and the other a high 
assurance separation kernel (SK). Work will include the analysis of the policies and requirements for these 
categories of TOE. The Separation Kernel Protection Profile (SKPP) protection profile will be applicable to 
a category of separation kernels, including the trusted computing exemplar and real-time separation 
kernels. In addition, this work will provide insight into the development of medium robustness protection 
profiles for HAPs and SKs. The first phase of this research produced a preliminary draft protection profile. 
This project will continue that work. 
 
 
TRUSTED COMPUTING EXEMPLAR PHASE III: COMPONENT DESIGN 
Cynthia E. Irvine, Professor 
 Department of Computer Science  
Sponsor: Office of Naval Research 
 
OBJECTIVE: To address the need for a high-assurance secure system as well as the absence of public 
domain worked examples in this area, the Naval Postgraduate School (NPS) has embarked on a project to 
develop the Trusted Computing Exemplar. Earlier work established requirements and an initial framework 
for rapid high-assurance development. The objective of the present research is to lay the groundwork for 
implementation through the design of key project modules. 
 
 
COMPUTER VISION FOR INTERACTION, AND TRAINING 
Mathias N. Kolsch, Assistant Professor 
Department of Computer Science 
Sponsor: Naval Postgraduate School 
 
OBJECTIVE: To obtain funding for a research plan that strives to combine the strengths of Naval 
Postgraduate School departments and interests with the Principal Investigator’s personal background and 
expertise. The goal is to establish a research thrust that is of international distinction, and that leverages and 
furthers the students' diverse career interests by type closely to teaching. Computer vision is at the core of 




LIBRARY ACCOUNT (03) 
Theodore G. Lewis, Professor 
Department of Computer Science 
Sponsor: U.S. Department of Justice 
 
OBJECTIVE: Design, development, testing, and deployment of new Homeland Security digital-library 







DEPENDABLE SOFTWARE ARCHITECTURE BASED ON QUANTIFIABLE 
COMPOSITIONAL MODEL 
Luqi, Professor 
Department of Computer Science 
Sponsor: Air Force Office of Scientific Research  
 
OBJECTIVE: To improve methods for keeping system users from being overwhelmed by useless 
information; to improve accuracy of knowledge derived form a combination of disparate sources; to 
improve methods for constructing and assessing effective human computer interactions; and to improve 
protocols for controlling dynamic wireless networks to improve quality of service on moving platforms. 
Next generation military systems seek to improve decision making by making information from a variety of 
sources available to the decision makers, with capabilities for sharing new sources of information on the 
fly. Research on relevance models addresses systematic ways to ensure that relevant information is 
recognized as such and made visible to decision makers, while irrelevant information is filtered out. This 
should reduce cognitive load and help decision makers find what they need rapidly. Improvements in 
flexible ways to automatically summarize and organize information are sought. 
 
 
DOCUMENTATION DRIVEN DEVELOPMENT 
Luqi, Professor 
Department of Computer Science 
Sponsor: Army Research Office 
 
OBJECTIVE: This project addresses the problem of how to improve the productivity of software 
development while still producing high-confidence, high-quality software that has the traceability, 
flexibility, and maintainability required by complex Department of Defense (DoD) software systems, such 
as systems of embedded systems (SOES). This project will develop an integrated, systematic, 
documentation-centric approach, known as documentation driven development (DDD). DDD will 
encompass the entire life cycle, support system evolution, improve communication with system 
stakeholders, and enhance integration of computer aided software development methods. 
To accomplish these objectives, this research has studied the needed support technologies for the 
design a document management system (DMS) as a way to implement the DDD approach. DMS will 
manage all information related to the system under development. DMS will contain a set of tools that will 
automatically convert the stored information from one representation to another (on demand of different 




Jacoby, G. and Luqi, “Intranet Portal Model and Metrics: A Strategic Management Perspective,” IT 




Luqi, Berzins, V., and Roof, W., “Nautical Predictive Routing Protocol (NPRP) for the Dynamic Ad-Hoc 
Nautical Network (DANN),” Monterey Workshop 2005: Realization of Reliable Systems on Top 
of Unreliable Networked Platforms, Laguna Beach, California, September 2005.  
 
Qiao, Y., Berzins, V., and Luqi, “FCD: A Framework for Compositional Development in Open Embedded 








ESTABLISH AND MAINTAIN SOFTWARE ENGINEERING TEST LAB 
Luqi, Professor 
Department of Computer Science 
Sponsor: Joint Information Operations Center  
 
OBJECTIVE: To establish a lab for the purpose of stress testing real Department of Defense systems with 
an emphasis on a holistic approach. The systems will be made available through a separate internet service 
provider from the Naval Postgraduate School’s to enable the testing of different access configurations and 
to allow for outside entities to red team the systems. This lab will be used to evaluate multiple different 
DoD systems over the years. 
 
 
RISK ASSESSMENT IN SOFTWARE PROJECT 
Luqi, Professor 
Department of Computer Science 
Sponsor: Naval Air Warfare Center  
 
OBJECTIVE: To develop improved methods for assessing risks in software projects. Previous methods 
rely heavily on guesswork, previous experience of the project leaders, and historical data. This project 
seeks to improve the process by basing estimates on quantities that can be measured in the early stages of a 
project, when accurate risk assessments can have the greatest impact and there is still time and budget to 
enable corrective actions to be taken if problems are discovered. 
 
 
SIMULATION BASED EVALUATION FOR NEXT GENERATION INTELLIGENT SYSTEMS 
Luqi, Professor 
Department of Computer Science 
Sponsor: Defense Advanced Research Projects Agency 
 
OBJECTIVE: To experimentally evaluate the effectiveness of the Defense Advanced Research Projects 
Agency (DARPA) Cognitive Agent that Learns and Organizes (CALO) Program. This is a large, five-year 
multi-university initiative with the overall goal of developing intelligent software assistants that learn. 
These assistants are intended to help groups of people perform tasks that involve planning, coordination, 
and scheduling. Scenarios that illustrate the types of assistance possible were drawn from two difference 
domains: commercial project planning (Project World) and military operations planning (Command 
World). The long-term objective of the experimental evaluation is to show the effectiveness of tools that 
are capable of learning and adapting to the current situation, over tools that provide intelligent assistance 
using static built-in knowledge. 
 
SUMMARY: This year several exercises were conducted addressing collaboration in a made up crisis 
action-planning scenario called Command World. Exercises were carried out by groups of NPS students 
and Naval Reserve officers in several intensive sessions. Interactions between participants were performed 
via an instrumented set of software tools, which recorded their activities electronically. The results of the 
experiments were passed back to SRI International and the many university research groups participating in 
the CALO project for further analysis. These results were successful in establishing a solid benchmark for 
human performance when mediated by software but without the intelligent software assistants that are to be 
produced by other teams in the CALO project. In addition, the exercises provided feedback and refinements 
to the requirements for CALO capabilities from the point of view of support for Department of Defense 
(DoD) needs. This feedback was provided to SRI, which was responsible for integrating the software 
produced by the other teams. SRI stated that this information was valuable both for improving the current 
system and for formulating future plans. The early hopes for the experiments included comparisons 
between these benchmarks done without intelligent software assistance and performance with the presence 
of such software assistants, which were to be developed by groups working at other universities. The 
objectives were scaled back because the software was not yet mature enough to support a useful exercise. 
Other results: electronic records of the events that occurred during the exercises, provided to the 





COMPUTATIONAL ANALYSIS OF GESTURE FOR BIOMETRICS  
Craig H. Martell, Assistant Professor 
Department of Computer Science 
Sponsor: Naval Postgraduate School 
 
OBJECTIVE: To develop a stystem that uses gesture in the anlysis of video of seakers. The system will be 
useful for many aspects of computational gestur analysis and generation. This research focuses on the 
underpinnings of such a system, with specific attention to how the accepted theory of gesture is applicable 
to this problem. 
 
 
DESIGN AND VALIDATION OF REAL-TIME BATTLE-MANAGEMENT KERNELS FOR 
BALLISTIC MISSILE DEFENSE 
James Bret Michael, Associate Professor 
Department of Computer Science 
Sponsor: Missile Defense Agency 
 
OBJECTIVE: To support the Missile Defense Agency in identifying and evaluating alternative ways to 
design and validate real-time battle-management kernels for the Ballistic Missile Defense System. 
 
 
DISTANCE LEARNING: CS4112 
James Bret Michael, Associate Professor 
Department of Computer Science 
Sponsor: Missile Defense Agency 
 
OBJECTIVE: To offer the course entitled, CS4112, Distributed Operating Systems, via distance learning. 
 
 
FORMALIZATION OF THE DEPENDABILITY PROPERTIES OF THE BALLISTIC MISSILE 
DEFENSE SYSTEM (BMDS)  
James Bret Michael, Associate Professor 
Department of Computer Science 
Sponsor: Missile Defense Agency 
  
OBJECTIVE: To identify and formalize dependability properties for the Ballistic Missile Defense 
Systems (BMDS); and to define design principles for attaining high levels of system dependability to be 







SYSTEMS-OF-SYSTEMS ARCHITECTURE FOR THE BALLISTIC MISSILE DEFENSE 
SYSTEM 
James Bret Michael, Associate Professor 
Mikhail Auguston, Associate Professor 
Daniel C. Boger, Professor 
Doron Drusinsky, Associate Professor 
Thomas W. Otani, Associate Professor 
Man-Tak Shing, Associate Professor 
Department of Computer Science 
Robert G. Hutchins, Associate Professor 
Phillip E. Pace, Professor 
Murali Tummala, Professor 
Department of Electrical and Computer Engineering 
Sponsor: Missile Defense Agency 
 
OBJECTIVE: To propose and evaluate a system-of-systems architecture for the Ballistic Missile Defense 
System (BMDS), along with developing techniques for conducting the assessment of the architecture. 
 
SUMMARY: The Department of Defense (DoD) plans to develop a ballistic missile defense (also referred 
to as a “global shield”) to defend the forces and territories of the United States, its allies, and friends against 
all classes of ballistic missile threats. The Missile Defense Agency (MDA) will accomplish this mission by 
developing a layered defense that employs complementary sensors and weapons to engage threat targets in 
the boost, midcourse, and terminal phases of flight, and incrementally deploying that capability. The 
Ballistic Missile Defense (BMD) program is pursuing a broad range of activities in order to aggressively 
develop and evaluate technologies for the integration of land-, sea-, air-, and space-based platforms to 
counter ballistic missiles. In parallel, sensor suites, battle management, and command and control will be 
developed to form the backbone of the BMDS. The BMDS battle-management (BM) software is a real-
time set of system functionality that addresses warfighter usage. Key characteristics of the BM will include 
the following: 1) a globally-distributed network, 2) an operational battlespace that includes land, sea, air, 
and space, 3) capability to address multiple targets that can threaten a specific theater of operations or 
region of the world, 4) management of concurrent battlespace activities, 5) some level of automated 
decision making regarding the release or hold of lethal weapons, and 6) stringent requirements for high 
levels of trustworthiness of the systems that provide BMD capabilities, due to the fact that the threats to be 
encountered consist of weapons of mass destruction (WMD). Item number six makes unpredictable system 
behavior untenable from the public-policy, functional, and safety perspectives. 
During 2005, a system-of-systems construct was developed in which the system-of-systems 
infrastructure for the BMDS was composed of controlling software for the system-of-systems, an 
information transport network, and contract interfaces, with the aim of having developers create such an 
infrastructure for an independent system to join the system-of-systems by adherence to the contract 
interface that is service-oriented and that follows the principles of design-by-contract; to our knowledge, 
this type of approach to architecting and design a system-of-systems has not been attempted within the U.S. 
Department of Defense. The aim is to use formal methods to complement traditional techniques, such as 
testing to help developers of the BMDS to improve the degree of trustworthiness of the system. As a first 
step toward institutionalizing formal methods in the development of the BMDS, researchers demonstrated 
an application of formal methods to a system-of-systems development by specifying and verifying part of 
the BM. Researchers also developed a means to automate part of the testing of systems-of-systems based 
on attributed event grammar (AEG) modeling of the system-of-systems’ operational environment. AEG 
provides a uniform approach for automatically generating, executing, and analyzing tests. Quantitative and 
qualitative software risk assessment can be performed based on statistics gathered during automatic test 
execution within the specified environment model. 
Researchers also took a closer look at the sensor-netting capabilities of the BMDS by investigating 
electronic attack (EA) techniques that can be deployed to reduce the effectiveness of boost-phase target 
sensing, tracking, and intercepting, with the aim of determining the effects of the EA on the performance of 
the radio frequency (RF) sensors used within a boost-phase ballistic missile defense sensor system. The EA 
types investigated include barrage noise, chaff tactics, and the use of expendable decoys. The reduction of 





approach. The desired effect of the EA against the RF sensors is degradation of the target track quality, 
thereby forcing the sensors to use other methods to estimate the target position (e.g., triangulation). An 
inadequately designed sensor fusion scheme can lead to loss of target track, which is undesirable in a boost-
phase ballistic missile intercept system. 
Lastly, from a weapons-netting perspective, researchers investigated the orbit selection and 
configuration of the space-based exo-atmospheric kill vehicle (EKV) launch platforms for three example 
launch sites: North Korea, China, and Iran. The trajectories of the intercontinental ballistic missiles 
(ICBMs) were derived and the resulting trajectory parameters were used to determine the orbit necessary 
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TESTING TECHNIQUES FOR THE ASSESSMENT OF SOFTWARE-SYSTEM 
VULNERABILITIES 
James Bret Michael, Associate Professor 
Department of Computer Science 
Department of Electrical and Computer Engineering 
Center for Joint Services Electronic Warfare 
Sponsor: National Security Agency 
 
SUMMARY: This project is classified. 
 
 
DEFENSE FROM CYBER-ATTACK USING DECEPTION 
Neil C. Rowe, Professor 
Department of Computer Science 
Sponsor: National Science Foundation 
 
OBJECTIVE: To explore defense of computer systems using deliberately deceptive behavior to confuse 
and thwart attackers. 
 
SUMMARY: In 2005, several issues related to building deliberately deceptive software were conisdered. 
One involved developing automated metrics for developing good honeypots, systems that attempt to collect 
information about attacks on computer systems by encouraging attacks on themselves. Metrics were 
implemented in a software package that can run unmodified on a wide range of machines (since it is 
implemented in Java) to calculate 72 specific metrics on the file systems of those computers. Research 
showed that a fake computer system that was improved from last year was indeed getting sufficiently 





attacker based on decision theory was developed. This theory also included consideration of the internal 
consistency of the “story” told to an attacker, since contradictions are a primary way in which deception is 
detected. The theory was implemented in a Prolog program. Overview articles related to software deception 
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EDUCATION SUPPORT FOR TESTING LARGE-SCALE SOFTWARE-INTENSIVE SYSTEMS: 
YEAR THREE 
Man-Tak Shing, Associate Professor 
Department of Computer Science 
Sponsor: Space and Naval Warfare Systems Command  
 
SUMMARY: To assist the Space and Naval Warfare Systems Command (SPAWAR) Contract Officers 
Technical Representative (COTR) in supervising the grant, researching related topics, and providing 
educational experiences to ensure that research and development performed by the National Institute of 
Systems Test and Productivity (NISTP) is relevant to the needs of SPAWAR, the Department of the Navy, 
and the Department of Defense. 
 
 
DESIGN AND IMPLEMENTATION OF A NETWORK ARCHITECTURE UTILIZING 
CAPABILITY DISCOVERY AND RESOURCE AGGREGATION  
Gurminder Singh, Professor  
Department of Computer Science 
John J. Vitalich, Research Associate  
Department of Information Sciences 
Sponsor: Center for Defense Technology and Education for the Military Services  
 
OBJECTIVE: To develop a system architecture that is able to automatically discover the capabilities of 
devices in the neighborhood and aggregate its resources for an enhanced overall capability. This 
architecture can be deployed in a number of battlefield situations where computing resources, including 
network bandwidth, storage and processing, are severely constrained. 
To demonstrate the capability of this architecture, a remote sensor system for ground surveillance 
will be developed. This sensor system will operate autonomously and provide continuous, unattended 
ground surveillance of selected areas by using devices equipped with photo cameras. The photos are 
uploaded to a pre-designated server over a slow data connection provided by a satellite phone. In this 
system, if one of the devices has detected interesting activity and taken a number of photos, that device will 
use the networking capability of neighboring devices to upload the photos (assuming the neighboring 







SHARED TEXT INPUT  
Gurminder Singh, Professor 
Department of Computer Science 
Sponsor: Naval Postgraduate School Foundation  
 
OBJECTIVE: To develop a system, called STI, which enables students in a class to take notes in a 
collaborative fashion on their personal digital assistants (PDAs). Entering text on PDAs is a rather tedious 
and slow task. To reduce the time and effort required for text input, this project will investigate new 
techniques.  
As the instructor projects his power point slides, they are shipped to the students’ PDAs in real-
time. The students can select and reuse words from the slides as a part of their notes, thus reducing the 
writing effort. In addition, as students write their notes, they are shared among the members of their group. 
The students are able to reuse words from text entered by other students in their notes as well.  
Researchers plan to use the various versions of the STI system to test the techniques developed in 
this project and to provide feedback on the system’s usability. 
 
 
TEST, EVALUATION, AND RECOMMENDATIONS FOR AN IMPROVED TACTICAL 
REMOTE SENSOR SYSTEM (TRSS) 
Gurminder Singh, Professor 
Department of Computer Science 
John J. Vitalich, Research Associate 
Department of Information Sciences  
Sponsor: Marine Corps Systems Command 
 
OBJECTIVE: Tactical Remote Sensor Systems (TRSS) are deployed by various reconnaissance assets 
acting within and in support of the Marine Air Ground Task Force (MAGTF) Commander’s Intelligence 
collection effort. TRSS operate autonomously and provide continuous, unattended ground surveillance of 
selected areas by using various sensors. The importance of ground sensors are that they may be utilized in 
areas where it would be unnecessarily dangerous for military personnel or where the situation dictates their 
usage above other reconnaissance assets. 
The proposed project will address the current TRSS architecture currently in use by the U.S. 
Marine Corps. This system is designed to provide the battlefield commander the ability to gather 
information about potential threats through remote sensing capabilities. This project will take the current 
system and, through tests and evaluations, provide the Marine Corps, and specifically the Marine Corps 
Systems Command, with a better understanding of the capabilities and limitations of the TRSS architecture. 
The TRSS architecture was developed with the battlefield in mind; however, this study will look at ways in 
which this system can be utilized effectively in various environments, including urban. Furthermore, the 
recommendations developed throughout the test and evaluation process will be forwarded to Marine Corps 
Systems Command for evaluation on inclusion in the current TRSS architecture.  
 
 
SECURE AUTHENTICATION OF IMAGES FOR GLOBAL COMMUNICATIONS (SAIGC) 
LT Sherrill Stamey, USN 
Department of Computer Science 
Sponsor: Space and Naval Warfare Systems Command - San Diego 
 
OBJECTIVE: To address the issue of Secure Authentication of Images for Global Communications 







DESIGN AND IMPLEMENTATION OF LIGHTWEIGHT ROUTER PROCESSING MODULES 
Wen Su, Assistant Professor 
Department of Computer Science 
Sponsor: Naval Postgraduate School 
 
OBJECTIVE: To continue to evaluate the new approach to extending router capability through the design 
and implementation of a dynamically deployable router service, lightweight processing modules (LWPM). 
These end system-controlled network functions can improve packet-processing performance. Their 
application in multicast and network security will be investigated. 
 
 
EVALUATING THE EFFECTIVENESS OF COM INTELLIGENT NETWORK INTERFACE 
CONTROLLER FOR PROTECTION AGAINST DISTRIBUTED DENIAL OF SERVICE 
ATTACKS 
Wen Su, Assistant Professor 
Department of Computer Science 
Sponsor: National Security Affairs 
 
SUMMARY: Recent advances in networking hardware provide new tools to counter distributed denial-of-
service (DDOS) attacks in a more timely and efficient fashion. For example, the embedded firewall system 
implemented in the 3COM 3CR990 intelligent network-interface card (3COM NIC) can block network 
attacks at the hardware level without modifying the host software. Researchers investigated the 3COM NIC 
security and firewall functions, and planned to evaluate the potential of providing network security utilizing 
a similar hardware, the Intel IXP2400 network processor. Researchers compared and contrasted the Intel 
and 3COM's capabilities and designs in order to make recommendations as to how to construct an effective 
hardware-based DDOS protection system. Ultimately, researchers plan to propose a proactive system that 
can detect, trace and mitigate DDOS attacks by combining the latest hardware and software components to 
protect the network and locate the source of the attacks. 
 
 
FIRST ROUND ACCURACY OF LONG RANGE NAVAL GUNFIRE USING NUMERICAL 
WEATHER PREDICTION 
LCDR Douglas Wahl, USN 
Department of Computer Science 
Sponsor: Space and Naval Warfare Systems Command - San Diego 
 
OBJECTIVE: To develop an application that will improve the first round accuracy of long-range naval 
gunfire using numerical weather prediction. 
 
 
BORDER GATEWAY PROTOCOL (BGP) ANOMALY DETECTION AND STRESS TESTING 
Geoffrey Xie, Assistant Professor 
Department of Computer Science  
Sponsor: National Science Foundation  
 








CRITICAL INFRASTRUCTURE PROTECTION: SIMULATION OF SCENARIOS INVOLVING 
TELECOMMUNICATION AND INTERNET ASSETS IN THE SAN LUIS REY PROJECT 
Geoffrey Xie, Assistant Professor 
Department of Computer Science  
Sponsor: Department of Homeland Security 
 
SUMMARY: A hypothetical city named San Luis Rey has been digitally created by the Center for 
Homeland Defense and Security at the Naval Postgraduate School (NPS) to assist instruction. This tool is 
an ideal platform for demonstrating key concepts in the area of critical infrastructure protection to students 
of CD 3660. However, additional functionality must be programmed into the tool to allow students to 
explore lifelike scenarios involving telecommunications and internet assets. This project will fill the need 
with a highly extensible web-based distributed-simulation architecture. 
 
 
NETWORKING TECHNOLOGY AND SYSTEMS (NETS) - NETWORKING BROADLY 
DESIGNED (NBD): A REVOLUTIONARY 4D APPROACH TO NETWORK-WIDE CONTROL 
AND MANAGEMENT 
Geoffrey Xie, Assistant Professor 
Department of Computer Science  
Sponsor: National Science Foundation 
 
OBJECTIVE: Development of a network-layer protocol to increase the utility of acoustic communications 
in shallow water, based on a central master node that periodically probes the network for active particpant 
nodes. Progress will expand the usefulness of underwater acoustic networks beyond applications that are 
limited to very low data-rate traffic and data types that are not time sensitive. 
 
 
PROTOCOL FOR UNDERWATER ACOUSTIC NETWORKS 
Geoffrey Xie, Assistant Professor 
Department of Computer Science  
Sponsor: National Science Foundation  
 
OBJECTIVE: To develop a network layer protocol to mitigate the adverse effects of extremely limited 
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OVERVIEW:   
Department Overview 
The Department of Defense Analysis is an interdisciplinary program, drawing on a wide range of academic 
specialties. The program provides a focused course of instruction on the dynamics of asymmetric warfare, 
sub-state conflict, terrorism, information operations, and other “high leverage” operations in U.S. defense 
and foreign policy. The core program also provides every student with a strong background in strategic 















 Special Operations 
 Asymmetric Warfare 
 Sub-State Conflict 
 Terrorism 
 Information Operations 
 Defense and Foreign Policy 




 Center on Terrorism and Irregular Warfare 
 
SPONSORED PROGRAM (Research and Academic)-FY2005: 
 
The Naval Postgraduate School’s sponsored program exceeded $80.43 million in FY2005. Sponsored 
programs include both research and educational activities funded from an external source.  
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TERRORISM AND POLITICAL LEGITIMACY 
Douglas A. Borer, Associate Professor 
Department of Defense Analysis 
Sponsor:  Naval Postgraduate School  
 
OBJECTIVE:  To understand how small groups that use terror have historically become legitimate mass-
based social movements. 
 
 
ASSESSING COMPUTER NETWORK OPERATIONS (CNO) THREAT OF FOREIGN 
COUNTRY 
Dorothy E. Denning, Professor  
Department of Defense Analysis 
Sponsor: National Security Affairs 
 
OBJECTIVE:  To assess foreign countries' Computer Network Operations (CNO) capabilities using open 
sources, including those available through the Internet. A methodology will be developed for doing this and 
applied to Iran and Israel. 
 
 
CONFLICT, TERRORISM, AND CYBERSPACE 
Dorothy E. Denning, Professor 
Department of Defense Analysis 
Sponsor:  Naval Postgraduate School  
 
OBJECTIVE: To identify more effective ways in which the U.S. government can use cyberspace 
information operations to counter terrorism and other threats. 
 
 
INTERMEDIATE-LEVEL EDUCATION (ILE) SUPPORT 
Pete Gustaitis, Senior Lecturer 
Department of Defense Analysis 
Sponsor:  Combined Arms Center, Ft. Leavenworth 
 
SUMMARY:  Provide funds for supplies, etc., in support of intermediate-level education program. 
 
 
GAME THEORETIC APPROACH TO TERRORIST AND INSURGENT NETWORKS 
Gordon H. McCormick, Professor  
Department of Defense Analysis 
Guillermo Owen, Distinguished Professor 
Department of Applied Mathematics 
Sponsor:  Air Force Office of Scientific Research   
 
OBJECTIVE: To provide analytical support for targeting terrorist networks. 
 
 
INTELLIGENCE PREPARATION OF THE BATTLEFIELD FOR SELECTED SPECIAL 
OPERATIONS 
Gordon H. McCormick, Professor  
Department of Defense Analysis 
Guillermo Owen, Distinguished Professor 
Department of Applied Mathematics 
Sponsor:  Joint Chiefs of Staff 
 





SPECIAL OPERATIONS ACADEMIC CURRICULUM 
Gordon H. McCormick, Professor  
Department of Defense Analysis 
Sponsor:  Naval Surface Warfare Center  
 
SUMMARY: The Special Operations Academic Curriculum: Functional Area 39 is a 15-month program 




EVOLUTION OF U.S. JOINT MILITARY STRATEGY IN CENTRAL AMERICA 
Kalev I. Sepp, Assistant Professor 
Department of Defense Analysis 
Sponsor:  Naval Postgraduate School  
 
OBJECTIVE:  To describe the evolution of U.S. joint military strategy in Central America during the 
twelve-year period from 1979-1991.  This campaign was an operational and strategic success that bears 
viable lessons for application in other theaters, faced with similar challenges and constraints, now and in 
the future. The research will also support the development and enhancement of courses in the general areas 
of strategy formulation, joint campaign planning, counterinsurgency, and integration of special operations 
forces in theater operations. 
 
 
PRE-NATIONAL IRAQI COUNTERINSURGENCY FORMULATION 
Kalev I. Sepp, Assistant Professor 
Department of Defense Analysis 
Sponsor:  Multi-National Force I, U.S. Central Command 
 
OBJECTIVE: To analyze the nature, composition, organization and functioning of the current anti-
government insurgency in Iraq, in order to prepare a comprehensive strategy to establish short-term 
security for the upcoming January national elections, and long-term stability to allow transition of internal 
security responsibilities from coalition military forces to Iraqi police and military units. 
 
 
ASHBROOK CENTER ASSESSMENT 
David C. Tucker, Associate Professor 
Department of Defense Analysis 
Sponsor: Ashland University 
 
OBJECTIVE:  To assist the Ashbrook Center, Ashland University, Ashland, Ohio, in the establishment 
and assessment of a Master's degree program in American history and government. 
 
 
CREDIBILITY ASSESSMENT TOOLS INITIATIVE 
David C. Tucker, Associate Professor 
Department of Defense Analysis 
Sponsor:  Counterintelligence Field Activity  
 
OBJECTIVE:  To assist in appraising the pragmatic potential of a broad array of psychological methods 







MAN HUNTING WORKSHOP 
David C. Tucker, Associate Professor 
Department of Defense Analysis 
Sponsor:  U.S. Army Special Operations Command  
 
OBJECTIVE: To conduct a research seminar at the Naval Postgraduate School and propose 
developmental courses of action. 
 
 
NETWORK ANALYSIS IN SUPPORT OF THE WAR ON TERRORISM 
David C. Tucker, Associate Professor 
 Department of Defense Analysis 
Sponsor:  Naval Postgraduate School  
 




UNDERSTANDING TERRORIST NETWORKS/ORGANIZATIONS 
David C. Tucker, Associate Professor 
Department of Defense Analysis 
Sponsor:  Defense Policy Analysis Office 
 
SUMMARY: The purpose of the conference is to examine the threat posted by Islamist terrorist networks 
























































OVERVIEW:   
Department Overview 
The Department of Information Science (IS) is an interdisciplinary association of faculty interested in 






 Information Systems Technology 
 Information Systems and Operations 
 Joint Command, Control, Communications, Computers and Intelligence Systems 
 Information Systems Technology 
 Information Warfare 





 Master of Science in Information Systems and Operations 
 Master of Science in Information Technology Management 
 Master of Science in Systems Engineering 





 Software Metrics and Maintenance 
 IT Architectures 
 Computer Networks 
 Decision Support Systems 
 Knowledge Management 
 Information Warfare 
 Information Superiority 
 Information Operations 
 Command and Control 
 Modeling and Analysis of Military Systems 
 Combat Identification 
 Human Systems Interface 





Systems Technology Laboratories (STL): the Naval Postgraduate School’s systems technology laboratories 
provide centrally managed, supported, and funded facilities where students and faculty can conduct 
research and instruction using tomorrow’s C4I systems technologies today. The facilities provide classified 
and unclassified capabilities for students and faculty to use for immediate classroom reinforcement, student 
projects, and theses and for faculty and students to conduct leading edge research in their fields. The labs, 
through advanced telecommunications and networking, allow local platforms of various types to 
communicate at very high data rates with each other over the Naval Postgraduate School backbone and 
with other national laboratories and research facilities worldwide using Internet, SIPRNET, and ATM 
networks, such as the Defense Advanced Research Projects Agency (DARPA) Leading Edge Services 
ATM network, the California Research and Education Net (CALREN), Defense Research and Evaluation 





Using these capabilities, researchers can collaborate with leading researchers and can participate in systems 
technology research efforts of national prominence. 
  NPS’s systems technology laboratories contain (or have distributed access to) actual command-
and-control systems for exercises and experiments. The prime example is a fully functional CINC version 
of the Global Command and Control Systems (GCCS) with SECRET interconnectivity to all CINCs and 
supporting sites. GCCS permits CINCs to complete crisis-action plans including assessment, evaluation, 
and development of options, as well as selection, dissemination and monitoring of execution. The STL 
routinely conducts experiments with humans in the loop. Operational teams of officer students can be 
trained and tested, using wargames as stimuli and using data collection techniques to evaluate performance 
under varied, but controlled, conditions. Insights into requirements for new doctrine, training, and other 
aspects of the joint environment may be identified, speeding the acceptance of new approaches to decision-
making and training. 
 
 
RESEARCH PROGRAM (Research and Academic)-FY2005: 
 
The Naval Postgraduate School’s sponsored program exceeded $80.43 million in FY2005. Sponsored 
programs include both research and educational activities funded from an external source. A profile of the 







































Boger, Dan C. 






Associate Professor and  





Research Associate Professor 
656-2209 
baer@nps.edu 
Callahan, Jr., Alexander J. 
















Herrera, Michael A., CDR USN 
















































Hutchins, Susan G. 



































































Van Hise, John W., Jr. 





























Marvel, Orin E. 
Visiting Associate Professor 
656-3446 
omarvel@nps.edu 




















HIGH PRECISION UNMANNED AERIAL VEHICLE TARGET LOCATION REFERENCE 
EXPERIMENT 
Wolfgang Baer, Research Associate Professor 
Department of Information Sciences  
Sponsor: Naval Postgraduate School 
 
OBJECTIVE:  This proposal requests funding for the preparation, integration, and participation of a 
system capable of refining the location of an Unmanned Aerial Vehicle (UAV)-identified target specifying 
the location of potential targets in a UAV video data stream. The goal is to track moving targets and 
provide coordinate approachin one-meter accuracies in ten-second intervals. The effort includes the 
modification of Perspective View Nascent Technologies software to include input of digital-video frames, 




PROTOTYPE MICRO-TERRAIN DATABASE GENERATION SYSTEM 
Wolfgang Baer, Research Associate Professor 
 Department of Information Sciences  
Sponsor: TRADOC Analysis Command 
 
OBJECTIVE:  The purpose of this research is focused on the blueprint for constructing prototype micro-
terrain database generation system products and reducing the technical risk for doing so.  
 
SUMMARY:  System design and prototype implementation experiments leading to one-meter resolution 
intrinsic earth surface descriptor terrain database utilizing image feedback technology. The parameters 
populating such a database represent intrinsic material and geometric properties of the earth surface. Such 
intrinsic parameters are required in order to calculate radiometric energy intensities emitted from the earth 
surface under varying lighting, climactic, and sensor configurations. Intrinsic parameters are objective 
descriptions of what is on the ground. They represent the objective end product of remotely sensed data 
processing schemes and the best mechanism for storing current knowledge of the earth surface. High-
resolution earth surface databases find applicability to a large variety of simulation, weapons design, 
mission rehearsal and battlefield data processing applications. Cost effective off-the-shelf computers and 
storage devices have reached the power that such databases can be built and disseminated within the 
Department of Defense. 
 
 
EXPLORING THE PROCEDURAL ROLE OF SENSEMAKING  
Mark Bergman, Assistant Professor 
Department of Information Sciences  
Sponsor: Naval Postgraduate School 
 
OBJECTIVE: To better understand the role of sense-making during the systems-development lifecycle; 
specifically, to examine problem-requirements-determination and system-formation processes during 
various stages of system development, so as to understand the relationship between these processes from a 
sense-making point of view. 
 
 
AIRBORNE TACTICAL DATA NETWORK GATEWAYS 
LtCol Christopher Bey, USMC  
Department of Information Sciences  
Sponsor: Space and Naval Warfare Systems Command - San Diego 
 
SUMMARY: Researched, evaluated, and documented emergent wireless meshed network technologies’ 
suitability and feasibility of integrating with the enhanced position location and reporting (EPLRS) using 
an airborne tactical data network gateway to extend application layer data communications over the horizon 





COMMUNICATIONS SYSTEMS ANALYSES OF ALTERNATIVES TO PRESENT SYSTEMS IN 
THE JOINT MISSION BATTLESPACE PHASE I 
Daniel C. Boger, Professor 
Department of Information Sciences  
Sponsor: Northrup Grumman 
 
SUMMARY: Performed an analysis of alternatives for currently funded command, control, 
communications, computers, and intelligence (C4I) systems and made comparisons of alternatives that vary 
the number/class of platforms in a Battlegroup and Expeditionary Strike Group changes in the capability of 
C4I systems associated with the difference in platform's cost. The analysis should provide evaluation of the 
relevant differences in the execution of both the naval and joint missions. 
 
 
CYBER WARFARE INTEGRATION NETWORK (CWIN) 
Daniel C. Boger, Professor 
Department of Information Sciences  
Sponsor: Northrop Grumman Systems 
 
OBJECTIVE:  To exchange information between Northrop Grumman Systems Corporation and the Naval 




INTELLIGENCE VISUALIZATION AND ACTIVITY DATABASE SOFTWARE 
Daniel C. Boger, Professor 
Department of Information Sciences  
Sponsor: Lockheed Martin, Orincon Defense 
 
SUMMARY: The Naval Postgraduate School and Orincon Defense worked together to demonstrate the 
capabilities and advantages of the intelligence and visualization and activity database software. Orincon 
provided the TIBCO business-factor software-application package for Naval Postgraduate School (NPS) 
evaluation and for use for evaluation of visualization and activity monitoring recommended by the Navy 
and/or joint personnel. They also provided concept definition and prototyping of a tailored, personal 
computer (PC)-based visualization and activity monitor tool for Naval and joint intelligence centers. The 
partners will co-develop a pacific-tailored demonstrator that can be used for the fleet. 
 
 
PROFESSORSHIP OF INFORMATION SCIENCES 
Daniel C. Boger, Professor 
Department of Information Sciences  
Sponsor: Naval Postgraduate School Foundation 
 
OBJECTIVE: To establish and fund a professorship of information sciences in the Graduate School of 
Operational and Information Sciences at the Naval Postgraduate School.  
 
 
FEEDBACK MECHANISMS FOR AGENT-BASED QUALITY OF SERVICE ADAPTIVE 
MANAGEMENT OF NETWORKING RESOURCES 
Alexander Bordetsky, Associate Professor 
Department of Information Sciences  
Sponsor: SBC Communications, Inc. 
 
OBJECTIVE: To collaborate on research efforts focused on next-generation management techniques with 
special focus on management of Internet Giga POPs and wireless networks. This research will contribute to 
Navy information superiority by providing vital knowledge for such global-information grid operations as 





service management of Command, Control, Communication, Computing, Information, Surveillance, 
Reconnaissance (C4ISR) networks. 
 
 
COMMAND-AND-CONTROL INFRASTRUCTURE FOR THE NEW JERSEY HEALTH 
EMERGENCY PREPAREDNESS AND RESPONSE NETWORK 
Alexander Bordetsky, Associate Professor 
Department of Information Sciences  
Sponsor: New Jersey Department of Health and Senior Services  
 
OBJECTIVE: The Naval Postgraduate School (NPS) will design and provide guidance implementing a 
situational-awareness, command-and-control network architecture for the New Jersey Department of State 
Emergency Preparedness and Response team. 
 
 
GROOVE-BASED COLLABORATION/RAPIDLY  
Alexander Bordetsky, Associate Professor 
Department of Information Sciences  
Sponsor: Office of Force Transformation  
 
OBJECTIVE: To explore, prototype, and obtain measures of effectiveness for a robust, self-forming, 
groove-based, relief-support collaborative network that would enable Second Fleet Task Force Katrina 
data-sharing operations with first responders, non-governmental organizations (NGOs), and other services; 
to design, use, and evaluate characteristics of a self-forming, scalable, groove-based workspace architecture 
for mapping, planning, and data-sharing activities among Katrina social and command networks. 
 
 
NAVAL POSTGRADUATE SCHOOL TESTBEDS FOR COLLABORATION AND KNOWLEDGE 
MANAGEMENT (CKM) COLLABORATING PRODUCT 
Alexander Bordetsky, Associate Professor 
Department of Information Sciences  
Sponsor: Office of Naval Research 
 
OBJECTIVE: To develop, jointly with the Naval Air Systems Command, a distributed testbed 
environment for proof-or-concept experimentation with Collaboration and Knowledge Management 
(CKM) collaboration projects. The testbed will demonstrate the benefit of CKM collaboration products, 
derived from each project's empirical research, within the context of operational mission scenarios. The 
communication infrastructure of the proposed distributed testbed should allow the CKM team to explore 
the collaborative aspects of operation, including the Massachusetts Institute of Technology, eWall, and 
NPS situational-awareness agents. 
 
 
LEGACY INTEGRATION OF TRANSFORMATIONAL COMMUNICATIONAL SYSTEM 
RESEARCH 
Rex A. Buddenberg, Senior Lecturer 
Department of Information Sciences  
Sponsor: National Reconnaissance Office 
 
SUMMARY:  Researched legacy integration aspects of Transformational Communicational System (TCS) 








NAVY MOBILE USER OBJECTIVE SYSTEM (MUOS) NETWORKING REQUIREMENTS 
Rex A. Buddenberg, Senior Lecturer 
Department of Information Sciences  
Sponsor: Space and Naval Warfare Systems Command  
 
OBJECTIVE:  This project provided Naval Postgraduate School (NPS) support to Space and Naval 
Warfare Systems Command (SPAWARSYSCOM) on the Mobile User Objective System (MUOS) project, 
which is to provide next-generation UHF satellite communications for the Navy. Scope includes academic 
research and support of student theses, including travel and lab equipment. 
 
 
RE-CONFIGURABLE INTRUDER DETECTION AND DECEPTION 
Raymond Buettner, Assistant Professor 
Department of Information Sciences  
Sponsor: Naval Postgraduate School 
 
OBJECTIVE: To develop processes and technologies for computer network defense that emphasize 
deception and the covert manipulation of the attacker. 
 
 
NAVY EFFECTS-BASED CAPABILITIES ANALYSIS 
Alexander J. Callahan, Research Assistant Professor 
Department of Information Sciences  
Curtis L. Blais, Research Associate 
MOVES Institute (Modeling, Virtual Environments and Simulation) 
Sponsor: The Boeing Company 
 
SUMMARY: The Naval Postgraduate School (NPS) and Boeing conducted a number of cooperative 
studies and analyses of mutual benefit. Cooperative research involved areas of advanced military 
warfighting architectures, systems and platforms using commercial and government modeling, simulation, 
and analysis tools appropriate to the needs of each particular task. The first two collaborative initiatives 
were Navy effects-based capabilities analysis and process simulation of maritime environments. 
 
 
TACTICAL USE OF COMPUTER-NETWORK ATTACK 
Capt David E. Cooper, USMC 
Department of Information Sciences  
Sponsor: Space and Naval Warfare Systems Command - San Diego 
 
SUMMARY: Investigated the feasibility of utilizing computer network attacks (CNA) at the tactical level 
with respect to the authorization process, short time constraints, and specific war fighting skill sets of a 
Marine expeditionary unit, special-operations capable (MEU[SOC]), Marine Air Ground Task Force 
(MAGTF), or joint task force.  
 
 
ARMY RECRUITING STRATEGIC SIMULATION 
Daniel R. Dolk, Professor  
Department of Information Sciences  
Sponsor: TRADOC Analysis Command 
 
SUMMARY: This is the fourth phase of the Recruiting Strategic Vision Program (RSVP) project for 
implementing strategic business war-gaming at the U.S. Army Recruiting Command (USAREC). The 
objective of this phase was to refine and enhance the existing strategic simulation leadership exercise 
(SSLE) so that it can be used by USAREC brigades and battalions as a field decision making tool to test the 
virtual effectiveness of various recruiting policies. The simulation system can support synchronous, 





adding recruiter agents to the system. 
 
 
DEVELOPING CADET CORPS AGENTS FOR ACCESSION COMMAND COMPUTATIONAL 
EXPERIMENT 
Daniel R. Dolk, Professor 
Department of Information Sciences  
Sponsor: TRADOC Analysis Command 
 
OBJECTIVE: To develop an agent-based model for the Army cadet corps, to be integrated into the 
existing ACCESS simulation constructed for the U.S. Army Accessions Command. The purpose is to 
develop the attributes and behavior of a cadet agent, based upon existing Army manpower data and model 
sources. Specifically, agent genes (attributes) and decision rules will be identified. 
 
 
ITR: SYNTHETIC ENVIRONMENT FOR CONTINUOUS EXPERIMENTATION 
Daniel R. Dolk, Professor 
Department of Information Sciences  
Sponsor: Purdue University 
 
OBJECTIVE: In support of the development of a synthetic environment for modeling the impact of bio-




SYNTHETIC ENVIRONMENT FOR COMPUTATIONAL EXPERIMENTATION (SECE) BASE 
PROTECTION APPLICATION 
Daniel R. Dolk, Professor 
Department of Information Sciences  
Sponsor: Purdue University 
 
OBJECTIVE: In support of the development of a synthetic environment for computational 
experimentation, the Naval Postgraduate School (NPS) and Purdue will address a number of relevant issues 
in the area of model integration and model validation. 
 
SUMMARY: Agent-based models are proliferating in great abundance with little uniformity regarding 
model representation. This prevents the reuse of models and their integration into larger model 
environments. It also makes the integration of agent-based models with existing models from operations 
research and management science (OR/MS) more challenging as well. NPS and Purdue will look at ways to 
enhance the reusability and eventual integration of agent-based models with other agent-based models and 
with OR/MS models. Agent-based models, because they are often emergent in nature, pose difficult 
problems when it comes to model validation. These models tend to be constructivist and “black box” in 
nature, and therefore challenging to explain post facto. 
 
 
U.S. ARMY ACCESSION END-TO-END PROCESS-FLOW MODEL 
Daniel R. Dolk, Professor  
Department of Information Sciences  
Sponsor: TRADOC Analysis Command 
 
SUMMARY: Developed process models to examine the interaction between recruiting, retention, training 
and personnel assignment policies with the “objective force soldier” design and the future implications of 
that design. Developed a conceptual end-to-end accession process flow model for each of the following 
four cases: enlisted active, officer active, enlisted reserve and officer reserve. Each model included a 
detailed, complete process flow from first handshake through assignment to the first unit. For the enlisted 





critical bottlenecks in the end-to-end accession flow and the evaluation of tradeoffs between various 
recruiting, DEP management, IMT, and other accession policies. The simulation solver was determined 
once the process-flow model was generated. 
 
 
COALITION OPERATING AREA SURVEILLANCE AND TARGETING SYSTEMS (COASTS) 
James F. Ehlert, National Security Agency Cryptologic Chair Professor 
Department of Information Sciences  
Sponsor: Joint Interagency Task Force, West 
 
OBJECTIVE: To support MARCORSYSCOM objectives through Coalition Operating Area Surveillance 
and Targeting Systems (COASTS) field experimentation program striving to achieve maximum awareness 
of potential threats; deter, intercept, and defeat threats at a safe distance; and improve national and internal 
capabilities of homeland defense and security 
 
 
PROOF OF CONCEPT: DEMONSTRATION OF ATUOMATED SPEECH RECOGNITION (ASR) 
TECHNOLOGY VISITATION OPERATIONS AT BAGHDAD CENTRAL CORRECTIONAL 
FACILITY 
James F. Ehlert, National Security Agency Cryptologic Chair Professor 
Department of Information Sciences  
Sponsor: Office of the Assistant Secretary of Defense  
 
OBJECTIVE: To create a pilot system using existing commercial-off-the-shelf (COTS) technologies in 
order to help manage detention visitation at the Baghdad Central Correctional Facility (BCCF), formerly 
known as the Abu Ghraib Detention Facility. 
 
 
INTEROPERABLE BY DESIGN: ENGINEERING FORCENET CHAT FOR INTEGRATION 
WITH EXISTING JOINT AND COALITION COLLABORATIONS 
Capt Bryan Eovito, USMC  
Department of Information Sciences  
Sponsor: Space and Naval Warfare Systems Command - San Diego 
 
OBJECTIVE: To extend the Navy's FORCEnet maritime chat requirements, being defined in the Trident 
Warrior (TW) experiments, including requirements allowing the integration of the FORCEnet chat 
architecture with joint, coalition, and other services' chat architectures, focusing primarily on those actually 
employed by the combatant commands. 
 
 
AGILE COALITION ENVIRONMENT EXPERIMENT SUPPORT 
Shelley P. Gallup, Research Associate Professor 
William R. Maule, Research Associate Professor 
Department of Information Sciences  
Sponsor: Space and Naval Warfare Systems Command  
 
OBJECTIVE: This task involves the development of Agile Coalition Environment (ACE) schema within 
the Naval Postgraduate School (NPS) FORCEnet Innovation and Research Enterprise (FIRE), with 
appropriate security provisions and workflow optimization. A repository and dedicated applications will be 
designed, developed, and integrated into the ACE section of FIRE and into the ACE experimentation 
process and workflow. Feedback systems will be developed to provide ongoing experiment and process 
assessment and collaboration for ACE users. A major focus of the effort will be an integrated workflow 







FORCENET ATTRIBUTES AND MEASURES SCHEMA 
Shelley P. Gallup, Research Associate Professor 
Department of Information Sciences  
Sponsor: Naval Network Warfare Command  
 
OBJECTIVE: To provide knowledge management design and support for Naval Network Warfare 




Shelley P. Gallup, Research Associate Professor 
William G. Kemple, Associate Professor 
William R. Maule, Research Associate Professor 
Department of Information Sciences  
Sponsor: Naval Network Warfare Command 
 
OBJECTIVE: The Naval Postgraduate School will continue to provide FORCEnet experimentation and 
other analytic support similar to that provided in fiscal years 2003 and 2004. This will include involvement 
in the planning and conduct of the events leading up to Trident Warrior and integration of the results from 
all related events. 
 
 
SUPPORT FOR EXTENDED AWARENESS EXPERIMENTATION PROGRAM 
Shelley P. Gallup, Research Associate Professor  
Steven E. Pilnick, Research Associate Professor 
Department of Information Sciences  
Sponsor: Joint Forces Command/Joint Operational Test Bed System 
 
OBJECTIVE: The Naval Postgraduate School will provide experimentation and other analytic support to 
the extended awareness series of experiments, conducted by the Joint Operational Test Bed System 
(JOTBS) under Joint Forces Command (JFCOM). This will include involvement in the planning and 
conduct of the events leading up to two Limited Objective Experiments (LOEs) and integration of the 
results from all related events in a final report to the JOTBS. NPS will, in collaboration with JOTBS and all 
LOE stakeholders in the extended awareness experimentation development process, ensure completeness 
and consistency across objectives, questions to be answered, experiment design, metrics, scenarios, 
scenario events, data collection, experiment execution, analysis, reporting, and military utility assessment. 
Implementation of this process will be through the NPS FORCEnet Innovation and Research Enterprise 
(FIRE) knowledge management (KM) technology. FIRE will continue to be developed and used to 
integrate results and program details for use in collaboration or related efforts (e.g., Department of Defense 
transformation and joint requirements). 
 
 
COMMUNITY MODELS: A NEW APPROACH TO WORLD MODELS 
Rick Hayes-Roth, Professor 
Department of Information Sciences  
Sponsor: Naval Postgraduate School 
 
OBJECTIVE: To identify and develop means of supporting a dramatic expansion in the creation and use 
of those specialized types of digital products called world models. The project aims to identify some initial 
communities of practice that have a great need for and appreciation of world models and to seed those 
communities with tools that enable their members to make world models, use world models, and share 
world model components as a routine part of their daily activity. In this way, the project hopes to put the 
U.S. and the Department of Defense on a much-accelerated curve, where great benefits from more and 
better models used by more and larger communities can be realized. The project aims to show the value of 
such models to demonstrate valuable information at the right time (VIRT) with patterns at Fleet Numerical 





COMMUNITY MODELS, MODEL-BASED COMMUNICATION, AND VALUABLE 
INFORMATION AT THE RIGHT TIME (VIRT) 
Rick Hayes-Roth, Professor 
Department of Information Sciences  
Sponsor: Naval Sea Systems Command  
 
OBJECTIVE: To identify demonstration candidates, select initial demonstration target, determine 
available assets, develop collaboration for the selected demonstration, and support prototype capabilities. 
 
 
FACILITATING THE PERFORMANCE OUTCOMES AND ACCELERATING THE EFFECTIVE 
USE OF COLLABORATIVE TECHNOLOGIES IN NAVAL ACQUISITION 
Thomas J. Housel, Professor 
Department of Information Sciences  
Sponsor: Spatial Integrated Systems 
 
SUMMARY: The Department of Information Sciences at the Naval Postgraduate School requires financial 
valuation expertise and expertise in Knowledge Valuation Analysis (KVA) for research being conducted 
regarding the acquisition process. Specifically, there is a need for research on the use of real options and 
KVA in the acquisition context. 
 
 
COGNITIVE TASK ANALYSIS  
Susan G. Hutchins, Research Associate Professor 
Department of Information Sciences  
Sponsor: Office of Naval Research 
 
OBJECTIVE: To conduct a cognitive task analysis on Navy intelligence analysts currently enrolled in the 
Department of National Security Affairs (NSA) at the Naval Postgraduate School. Interviews will be 
conducted and simulation data and verbal protocol analysis data will be collected on analysts while 
performing a simulated version of the intelligence analysis task using open-source data. This work is being 




INVESTIGATION FOR ESTABLISHING A MIRROR DATA WAREHOUSE OF THE 
MARITIME AWARENESS GLOBAL NETWORK (MAGNET)  
Magdi N. Kamel, Associate Professor 
Department of Information Sciences  
Sponsor: Naval Postgraduate School 
 
SUMMARY: This proposal is part of a multi-year effort to develop a national maritime-domain-
awareness-system architecture and information system. The objective is to establish a mirror image of the 
Maritime Domain Global Network (MAGNET), a central repository system where all classified and SBU 








ADAPTIVE ARCHITECTURES FOR COMMAND AND CONTROL (A2C2) 
William G. Kemple, Associate Professor 
Department of Information Sciences  
Sponsor: Office of Naval Research 
 
SUMMARY: Investigated adaptation in joint Command and Control (C2) architectures; developed 
theories of C2, i.e., “congruence” of task and organization; used modeling to identify near-optimal 
organizational decisions for C2 tasks; tested the theories and models in a series of experiments; supported 
implementation of adaptable C2. 
 
 
JOINT INTELLIGENCE INTEROPERABILITY BOARD (JIIB) SYSTEMS BASELINE 
ASSESSMENT 
William G. Kemple, Associate Professor 
Richard A. Kimmel, Research Associate 
Department of Information Sciences  
Sponsor: U.S. Joint Forces Command 
 
OBJECTIVE:  To provide modeling, simulation and analysis support for the Joint Intelligence Operability 
Board (JIIB) fiscal year 2005 experiment, JIIB Systems Baseline Assessment (JSBA)-CM. 
 
 
MAXIMIZING COMMAND-AND-CONTROL COMMUNICATIONS EFFICIENCY IN THE 
THIRD MARINE DIVISION 
William G. Kemple, Associate Professor 
Capt Cristen Cox, USMC 
Department of Information Sciences  
Sponsor: Marine Corps Tactical Systems Support Activity 
 
OBJECTIVE: To balance each system's capabilities by studying them in a “systems of systems” approach 
in order to create the optimum synergistic Command, Control, Communications, and Computers (C4) 
architecture. Using modeling tools, network analyzers, packet sniffers, and statistical analysis, this research 
will endeavor to provide an implementation model for the division's C4 architectures, and to identify 
commercial-off-the-shelf items, configuration changes, and procedures that will most efficiently manage 
the limited bandwidth to provide maximum throughput to the warfighter. 
 
 
COMPUTER NETWORK DEFENSE AND WIRELESS VULNERABILITY 
Capt Adam Kessel, USMC 
Capt Shane Goodwin, USMC 
Department of Information Sciences  
Sponsor: Space and Naval Warfare Systems Command - San Diego 
 
OBJECTIVE: To assess Wireless Local Area Network (WLAN) technologies in order to identify 
vulnerabilities and ensure secure employment of wireless technology within tactical and administrative 
operations in the Department of the Navy. To develop adequate measures to secure existing wireless 
transmissions and protect future transmissions from observation, modification or denial of service. 
 
 
COMMANDER, THIRD FLEET (COMTHIRDFLT) SCIENCE ADVISOR TOUR 
Richard A. Kimmel, Research Associate 
Department of Information Sciences  
Sponsor: Office of Naval Research 
 
SUMMARY: Richard A. Kimmel was selected for the Office of Naval Research (ONR) science and 





California, during CY04. Under this program, S&T advisors remain attached to their home command; ONR 
funds this billet directly to the advisor’s home command. Science-and-technology advisors are civilian 
scientists and engineers selected from the Naval technical community to participate in a career-
development tour. Selection is determined through a nationwide competition. They serve as the 
representative of the commander on interactions with S&T organizations in government, academia and 
industry. They also support the Department of the Navy S&T and R&D communities to provide rapid 
technology insertion, long-term investment leverage, and surge capability in support of high priority 




POSTURING U.S. INFORMATION OPERATIONS FOR THE GLOBAL WAR ON TERRORISM 
AND BEYOND 
Maj Tara Leweling, USAF 
Department of Information Sciences  
Sponsor: Space and Naval Warfare Systems Command, San Diego 
 
SUMMARY: When combined with other effects-based actions, it is postulated that Information Operations 
(IO) provide asymmetric advantage for U.S. military operations. In reality, however, there is a distinct 
difference between acquiring asymmetric capabilities for the battlefield and ensuring asymmetric advantage 
on the battlefield. In order to achieve its full promise, U.S. IO plans and programs must concentrate not 
only on the creation of capabilities that enable the potential of asymmetric action, but must also enable 
strategy, tactics, and theoretical underpinnings that translate this potential into asymmetric advantage 
relative to the types of conflicts U.S. forces will face for the next 10-25 years. 
 
 
EDISON VIRTUAL KNOWLEDGE REPOSITORY (VKR) TECHNOLOGY EXCHANGE 
CLEARINGHOUSE (TXC) WEB SERVICE INTEGRATION 
William R. Maule, Research Associate Professor 
Shelley P. Gallup, Research Associate Professor  
Department of Information Sciences  
Sponsor: Space and Naval Warfare Systems Command  
 
OBJECTIVE: This task involves the development of Edison as an independent resource to provide web 
services to Technology eXchange Clearinghouse (TXC)/Virtual Knowledge Repository (VKR) and receive 
web services from TXC/VKR with appropriate security provisions. The Edison infrastructure will be linked 
to the NPS FORCEnet Innovation and Research Enterprise (FIRE) system via grid technology and to 
TXC/VKR via web services. A major focus of the effort will be an integrated workflow process for future 
collaborative web services and grid computing development between Space and Naval Warfare Systems 
Command and the Naval Postgraduate School. 
 
 
FORCENET INNOVATION AND RESEARCH ENTERPRISE (FIRE) PERFORMANCE 
ENHANCEMENT 
William R. Maule, Research Associate Professor 
Shelley P. Gallup, Research Associate Professor 
Department of Information Sciences  
Sponsor: Naval Network Warfare Command 
 
SUMMARY: This project completed the Trident Warrior 03 support activities, and provided similar 
experiment design, planning, analysis, and reporting support for the Naval Network Warfare Command 
(NETWARCOM) FORCEnet experimentation events in FY04, which will feature the spiral development 








JOINT RAPID ARCHITECTURE EXPERIMENTATION (JRAE) SUPPORT 
William R. Maule, Research Associate Professor 
Shelley P. Gallup, Research Associate Professor 
Department of Information Sciences  
Sponsor: Space and Naval Warfare Systems Command  
 
OBJECTIVE: This task involves the development of Joint Rapid Architecture Experimentation (JRAE) 
schema within the Naval Postgraduate School (NPS) FORCEnet Innovation and Research Enterprise 
(FIRE), with appropriate security provisions to optimize workflow. 
 
 
SUPPORT FOR FORCENET INNOVATION AND EXPERIMENTATION PROGRAM 
William R. Maule, Research Associate Professor 
Shelley P. Gallup, Research Associate Professor  
Department of Information Sciences  
Sponsor: Space and Naval Warfare Systems Command  
 
OBJECTIVE: To act as principal analyst for FORCEnet experimentation; utilize the FORCEnet analytic 
framework and function concept as the basis for analytic efforts; archive experimentation data in the 
FORCEnet Innovation Research Enterprise, coordinate with NAVNETWARCOM to feed results from sea 
trial into FORCEnet POM assessment; develop modeling methods to support Trident Warrior, and collect 
data and develop MSEL and scenarios for Trident Warrior 06. 
 
 
CENTER FOR EDGE POWER 
Mark E. Nissen, Associate Professor 
Graduate School of Business and Public Policy 
Sponsor: Office of the Assistant Secretary of Defense  
 
OBJECTIVE: To coordinate and perform research on Edge organizations. 
 
 
AN ANALYSIS OF 802.11/16 TECHNOLOGIES AS PART OF THE TACTICAL INTERNET 
Maj Carl L. Oros, USMC, Military Faculty  
Capt Francisco Caceres, USMC 
Department of Information Sciences  
Sponsor: Marine Corps Tactical Systems Support Activity  
 
OBJECTIVE: To examine the feasibility and implementation issues surrounding integrating IEEE 
802.11/16 wireless networks into the tactical Internet. In order to establish a baseline, the current Marine 
Corp's systems architecture will be analyzed with specific emphasis on mobile forces at the regimental 
level and below. A side-by-side comparison between existing communication assets in the Marine Corps 
inventory, such as the Enhanced Position Location Reporting System (EPLRS), the Single Channel Ground 
and Airborne Radio System (SINCGARS), and available 802.11/16 technologies, will evaluate whether 
existing command and control requirements are met, determine the existence and extent of excess capacity, 
and identify potential adaptations required to implement commercial-off-the-shelf (COTS) technology into 







NEMESIS MOBILE RESEARCH FACILITY 
Maj Carl L. Oros, USMC, Military Faculty  
Department of Information Sciences  
Sponsor: U.S. Special Operations Command 
 
OBJECTIVE: To provide a mobile wireless laboratory capable of conducting network-vulnerability and 
mobile-communications testing of the Naval Postgraduate School’s (NPS) TNT experimental, tactical 
networks. Nemesis will also integrate student theses with various Department of Defense (DoD) and 
service component wireless-related program initiatives. 
 
 
WIRELESS LOCAL AREA NETWORK (WLAN) VULNERABILITY 
ASSESSMENTS/RESEARCH 
Maj Carl L. Oros, USMC, Military Faculty  
Department of Information Sciences  
Sponsor: U.S. Marine Corps, Safety Division 
 
OBJECTIVE: To assess Wireless Local Area Network (WLAN) technologies in order to identify 
vulnerabilities and ensure secure employment of wireless technology within tactical and administrative 
operations in the United States Marine Corps. To develop adequate measures to secure existing wireless 
transmissions and protect future transmissions from observation, modification, or denial of service. 
 
 
TACTICAL WIRELESS NETWORK IN COALITION ENVIRONMENTS: IMPLEMENTING 
THE IEEE 802.20 WIRELESS END-USER NETWORK 
LCDR William Parrish, USN 
LT Daniel Tovar, USN 
Department of Information Sciences  
Sponsor: Space and Naval Warfare Systems Command - San Diego 
 
OBJECTIVE: To focus on the area of 802.20 wireless networking as a feasible “last mile” solution to 
wireless access in a tactical coalition environment, and will be implemented into a series of experiments. 
 
 
HIGH POWER MICROWAVE RECEIVER FOR OUTDOOR TEST RANGE 
Daniel Curtis Schleher, Professor 
Department of Information Sciences  
Sponsor: Naval Air Warfare Center, Weapons Division 
 
SUMMARY: Performed a system engineering analysis outdoor high power microwave test range. 
 
 
TEST THE EFFECTIVENESS OF THE EA-6B USING ILLUMINATED BULK CHAFF AGAINST 
RADARS WITH SIDELOBE CANCELLERS 
Daniel Curtis Schleher, Professor 
Department of Information Sciences  
Sponsor: Naval Warfare Development Command  
 
SUMMARY: Developed and published tactics, techniques, and procedures for employing bulk chaff 







COALITION OPERATING AREA AND SURVEILLANCE TARGETING SYSTEM (COASTS) 
PROGRAM COLLABORATION AND TACTICAL/EMERGENCY RESPONSE SERVICES 
MONITORING, SURVEILLANCE, AND TARGETING 
Brian D. Steckler, Lecturer 
Department of Information Sciences  
Sponsor: Mercury Data Systems 
 
OBJECTIVE: The Naval Postgraduate School and Mercury Data Systems (MDS) will co-develop various 
solutions in support of homeland defense, border and port security, law enforcement, emergency response, 
telecommunications and data security, leveraging technologies suitable for surveillance, targeting, wireless 
communications, manned/unmanned sensors, and graphically displayed global positioning system (GPS)-
enabled situational awareness systems. 
 
 
CONSORTIUM FOR THE GRID 
Brian D. Steckler, Lecturer 
Department of Information Sciences  
Sponsor: Office of Force Transformation  
 
OBJECTIVE: To contract for satellite communications (SATCOM) service as a key part of network 
infrastructure for ongoing Naval Postgraduate School (NPS)-led research and development into hastily 
formed networks in Thailand, as an important extension of the W2COG mission. 
 
 
HASTILY FORMED NETWORK (HFN) SUPPORT FOR HUMANITARIAN ASSISTANCE AND 
DISASTER RELIEF RESEARCH AND DEVELOPMENT  
Brian D. Steckler, Lecturer 
Rex A. Buddenberg, Senior Lecturer 
Department of Information Sciences  
Sponsor: Office of the Secretary of Defense 
 
OBJECTIVE: This effort will allow for much more efficient network-emergency operations activities for 
the Department of Defense (DoD), will further the Naval Postgraduate School’s (NPS) hastily-formed-
network research with experimentation and demonstration of cutting-edge disaster communications 
capabilities, and will allow live demonstrations and field testing of the combined solution sets. 
 
 
NAVAL INFORMATION WARFARE ACTIVITY (NIWA) INFORMATION 
WARFARE/INFORMATION OPERATIONS (IW/IO) RESEARCH AND CURRICULUM 
SUPPORT  
Brian D. Steckler, Lecturer 
Department of Information Sciences  
Sponsor: Naval Information Warfare Activity 
 
SUMMARY: The relationship between the Naval Postgraduate School (NPS), Commander, Naval 
Security Group (CNSG), Naval Information Warfare Activity (NIWA), and Fleet Information Warfare 
Center (FIWC) will continue to be refined this fiscal year with students conducting research on topics 
provided by FIWC and NIWA with an emphasis on naval aspects of information operations (IO) as defined 







TACTICAL NETWORK TOPOLOGY (TNT) SUPPORT FOR COALITION OPERATING AREA 
AND SURVEILLANCE TARGETING SYSTEM (COASTS) 
Brian D. Steckler, Lecturer 
Department of Information Sciences  
Sponsor: Naval Postgraduate School 
 
OBJECTIVE: To support the DJC2 Joint Program Office in developing a quick, deployable, command-
and-control system, consisting of a small SHF radio and IP modem (to include three networks), that can be 
carried on a commercial flight; implement global positioning system (GPS) denied navigation capability 
into flyaway kits for first responders’ use in destroyed buildings, smoke-filled areas, caves, tunnels, etc.; 
integrate red/blue force-tracking technologies into HA/DR responses to enhance coordination and logistics 
for transporting personnel and good within a disaster zone; increase options for broadband connectivity of 
flyaway kits; alter wireless-footprint coverage of hastily formed networks by using earlier Naval 
Postgraduate School (NPS) research of unmanned aerial vehicles (UAVs), balloons, and manned aircrft 
with 802.11 and 802.16 infrastructures.  
 
 
JOINT INTELLIGENCE VIRTUAL UNIVERSITY INTEGRATION 
John W. van Hise, Jr., Research Associate Professor 
Department of Information Sciences  
Sponsor: National Security Agency, Defense Intelligence Agency  
 
OBJECTIVE: To manage, develop, and integrate a major expansion of the Joint Virtual University, 
including synchronous, asynchronous, and blended technical, operational, and language courseware. The 
Naval Postgraduate School develops courseware for the delivery of unclassified and classified advanced 
level education for the national intelligence community and Department of Defense operational forces. 
 
 
INFORMATION PROFESSIONAL (IP) CENTER OF EXCELLENCE (IP COE) 
LCDR Reese Zomar, USN 
Department of Information Sciences  
Sponsor: Naval Network Warfare Command 
 
OBJECTIVE: To support and enable the Information Professional Center of Excellence (IP COE) to 
continue class/lab standup, fulfilling community education requirements.z 
 

















































OVERVIEW:   
Department Overview 
The Naval Postgraduate School’s operations research (OR) program is a world-class curriculum designed 
to teach students the science of helping people and organizations make better decisions.  
  This science is necessary in today’s increasingly complex operating environment in which officers 
and managers must respond quickly to a vast array of demands while also weighing the options and 
consequences of each into his or her final decision. OR offers a scientific approach through the use of many 
tools and techniques in order to assist an individual in his or her decision making process. 
  The military specifically uses OR at the strategic, operational, and tactical levels. OR applications 
cover the gamut of military activities including: National policy analysis, resource allocation, force 
composition and modernization, logistics, human resources, battle planning, flight operations scheduling, 
intelligence, command and control, weapon selection, engagement tactics, maintenance and replenishment, 
and search and rescue.  
  The Department of Operations Research’s mission is: 
 To educate analysts who are fully capable of conducting independent analytical studies of military 
problems, and have an educational basis for continued learning and development. 
 To provide the United States government and our allies with military officers who have a 
comprehensive knowledge of military operations research, and who can perform and manage 
quantitative analysis of operational and other Defense problems. 
 To provide operations research and general analysis support to the Department of Defense (DoD). 





 Modeling, Virtual Environments, and Simulation (MOVES) 
 Electronic Warfare Systems International 
 Information Systems and Operations 
 Information Systems Technology 
 Information Warfare 
 Joint C4I 
 Intelligence Information Management 
 Naval/Mechanical Engineering 
 Operations Analysis 
 Operational Logistics 
 Advanced Science (Applied Mathematics) 
 Product Development 21 
 Space Systems Operations International 
 Space Systems Operations 
 Systems Engineering/Integration 
 Manpower Systems Analysis 
 Undersea Warfare 





 Master of Science in Operations Research 
 Master of Science in Applied Science 









 Probability and Stochastic Processes 
 Optimization 
 Statistics and Data Analysis 
 Human Factors and Systems Integration 
 Simulation and War Gaming 





 Chair for Manpower Modeling 
 Chair of Applied Systems Analysis 





 Secure Computing and Simulation Lab (WARLAB) 
 Optimization Lab 
 Human Systems Integration Laboratory (HISL) 
 
 
RESEARCH PROGRAM (Research and Academic)-FY2005: 
 
The Naval Postgraduate School’s sponsored program exceeded $80.43 million in FY2005. Sponsored 
programs include both research and educational activities funded from an external source. A profile of the 
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INTERDISCIPLINARY APPLIED STATISTICAL RESEARCH 
David H. Annis, Assistant Professor 
Department of Operations Research 
Sponsor: Naval Postgraduate School 
 
OBJECTIVE: To complete a number of works in progress. These projects include 1) object ranking 
methods based on paired comparison data; 2) characterization and improvement of antibacterial 
susceptibility testing; 3) alternative methods for determining probability of detection (POD) of material 
anomalies; and 4) probabilistic modeling of fatigue life in the presence of a threshold. 
 
 
EXTENSIBLE ANALYST TOOLBOX FOR MILITARY PLANNING SYSTEM 
Gordon H. Bradley, Distinguished Professor 
Department of Operations Research  
Sponsor: Air Force Office of Scientific Research  
 
SUMMARY: The project continued research on technologies to rapidly construct custom military planning 
systems that include state-of-the-art analytical tools, network connections to data resources, and effective 
user interfaces for military users. The research focused on construction and solution of hybrid discrete-
event simulation and linear-optimization models, development of an architecture to support algorithms for 




Gordon H. Bradley, Distinguished Professor 
Gerald G. Brown, Distinguished Professor 
R. Kevin Wood, Professor 
Department of Operations Research  
Sponsor: Office of Naval Research 
 
OBJECTIVE: This annual proposal for research in large-scale optimization includes development and 
implementation of an optimal interdiction of and economy represented by a new generalization of the 
Leontief input-out model a stochastic network-interdiction model to address the classic military problem of 
delaying the enemy, and a system to dynamically display and analyze incident data from Operation Iraqi 
Freedom and further develop the Network and Graph Markup Language (NAGML). 
 
 
 NAVAL POSTGRADUATE SCHOOL INCIDENT ANALYSIS SYSTEM 
Gordon H. Bradley, Distinguished Professor 
Department of Operations Research  
Sponsor: Special Forces Command 
 
OBJECTIVE: The Naval Postgraduate School Incident Analysis System (NPS-IAS) is being developed to 
display, animate, and analyze military operations that occur in Stability and Support Operations (SASO) 
and in counter-insurgency operations. The proposed work will redesign and re-progam the NPS-IAS to 
transform the existing software into a solid, well documented, and easy-to-use system that can be widely 
distributed to anyone with Secret Internet Protocol Router Network (SIPRNET) access. The capabilities of 
the system will be demonstrated in the Tactical Network Technology (TNT) experiments at Camp Roberts 







 NAVAL POSTGRADUATE SCHOOL INCIDENT ANALYSIS SYSTEM 
Gordon H. Bradley, Distinguished Professor 
Gerald G. Brown, Distinguished Professor 
Department of Oceanography 
Sponsor: Office of Naval Research  
 
OBJECTIVE: The Naval Postgraduate School Incident Analysis System (NPS-IAS) is being developed to 
display, animate, and analyze military operations that occur in Stability and Support Operations (SASO) 
and in counter-insurgency operations. The project will also study optimizing defense of the transit of a 




Gerald G. Brown, Distinguished Professor  
R. Kevin Wood, Professor  
Department of Operations Research  
Sponsor: Air Force Office of Scientific Research  
 
OBJECTIVE: This annual proposal for continued support of this research program in large-scale 
optimization includes two main short-term topics: Development and implementation of a) new techniques 
for solving constrained shortest-path problems, with applications to the routing of military aircraft, and b) 
extensions of interdiction models to game-theoretic situations. 
 
 
DATA MINING IN COMBINED ARMY AND SUPPORT TASK FORCE EVALUATION MODEL 
(CASTFOREM) AND COMBAT XXI 
Samuel E. Buttrey, Associate Professor 
Department of Operations Research  
Sponsor: TRADOC Analysis Command 
 
SUMMARY: Department of Operations Research military simulations, such as the Data Mining in 
Combined Army and Support Task Force Evaluation Model (CASTFOREM) and COMBAT XXI, produce 
huge amounts of output, requiring that analysts perform complicated database manipulation in order to 
assess policies and doctrines. United States Army Training and Doctrine Command Analysis Center 
(TRAC)-White Sands is interested in contracting with vendors for database and data mining solutions. In 




DESIGN AND ANALYSIS OF JOINT COMMAND, CONTROL, COMMUNICATION, 
COMPUTING, INFORMATION, SURVEILLANCE, RECONNAISSANCE (C4ISR) NODE 
Samuel E. Buttrey, Associate Professor  
LTC Saverio Manago, USA, Military Faculty 
Department of Operations Research  
Sponsor: U.S. Joint Forces Command 
 
OBJECTIVE: To design, execute, and analyze results of a simulation evaluating the efficacy of and 
optimal conditions for employment of the Advanced Joint Command, Control, Communication, 
Computing, Information, Surveillance, Reconnaissance (C4ISR) node, a radio-frequency system that 







COMBAT LOGISTICS FORCE (CLF) SIZE, COMPOSITION, AND EMPLOYMENT 
W. Matthew Carlyle, Associate Professor 
Department of Operations Research  
Sponsor: Naval Surface Warfare Center - Carderock Division 
 
OBJECTIVE: To develop an optimization-based decision support system for Combat Logistics Force 
(CLF) assessment, in support of emerging fleet logistical needs. 
 
 
LARGE-SCALE NETWORK ALGORITHMS 
W. Matthew Carlyle, Associate Professor 
Department of Operations Research  
Sponsor: National Security Affairs  
 
OBJECTIVE: To provide support for continuing research on attacker-defender modeling, to provide travel 
funds for Naval Postgraduate School faculty to deliver presentations on current research, and to discuss 
future research topics. 
 
 
NETWORK INTERDICTION FOR INFORMATION OPERATIONS 
W. Matthew Carlyle, Associate Professor  
Department of Operations Research  
Sponsor: National Security Affairs 
 
OBJECTIVE: To provide support for faculty to conduct research on applications of network interdiction 
models to problems in information operations, and to provide travel for faculty and students to visit the 




MODELING AND SIMULATION SUPPORT 
Jeffrey Crowson, Assistant Professor 
Department of Operations Research  
Sponsor: TRADOC Analysis Command 
 
OBJECTIVE: To systematically assess a a wide range of combat and non-combat stressors in the field, to 
provide three keys to the study of soldiers’ stress reactions: development of a model of the relative 
contributions of these stressors and at what point their cumulative effects lead to dysfunction; development 
of simulation models derived from these models that will predict unit and individual performance 
decrements as a function of combat stress; and development of predictive models of the onset and intensity 
of combat-derived post-traumatic stress disorder, tracking severity of symptoms as correlated with stresses 
experienced under combat. 
 
 
OPTIMIZATION MODEL/INSTALLATION MANAGEMENT  
Robert F. Dell, Associate Professor 
Department of Operations Research  
Sponsor: Department of the Army Installation Management 
 
OBJECTIVE: To provide continuing research support and development of optimization models for the 
Army Assistant Chief of Staff for Installation Management (ACISM). In the short term, the proposed 
research focuses on 1) the Budget Allocation for Environmental Cleanup (BAEC) optimization model 
developed by the Principal Investigator (PI) and the Army to help ACSIM allocate funding for 
environmental cleanup and; 2) the Base Realignment and Closure Action Scheduler (BRACAS) 
optimization model created by the PI and the Army to help develop implementation schedules for base 





OPTIMIZATION AND STATISTICAL MODELS FOR THE ARMY BASING STUDY 
Robert F. Dell, Associate Professor 
Department of Operations Research  
David H. Olwell, Senior Lecturer 
Department of Systems Engineering 
Sponsor: Department of the Army Installation Management 
 
OBJECTIVE: The Principal Investigators will provide continuing research, support, and development of 
optimization and statistical models of the Army Basing Study. In the short term, the proposed research 
focuses on further development of the OSAF optimization model crated by one of the Principal 
Investigators and the center for Army Analysis to help determine unit stationing and potential installation 
closures and the Base Realignment and Closure Action Scheduler (BRACAS) optimization model created 
by one of the Principal Investigators and the Army to help development implementation schedule for base 
realignment and closure. 
 
 
DEVELOPING AND EVALUATING ADVANCED STATISTICAL METHODOLOGY 
Ronald D. Fricker, Jr., Associate Professor 
Department of Operations Research 
Sponsor: Naval Postgraduate School 
 
OBJECTIVE: A critical problem related to biological terrorism is the early detection of the release of a 
biological toxin - the faster an incident of bioterrorism can be detected, the quicker measures can be taken 
to mitigate its effect. The objectives of this research are to 1) appropriately modify and extend existing 
statistical methods, 2) develop new methods, and 3) assess the various methods' performance for the 
problem of syndromic surveillance, which is the real-time or near real-time analysis of health care data 
related to pre-identified sets of symptoms that are potential precursors of a bioterrorism incident. 
 
 
ANALYTICAL TOOLS AND TRAINING SUPPORT DIRECTOR, OPERATIONAL TEST AND 
EVALUATION (DOT&E) 
Donald P. Gaver, Distinguished Professor 
Patricia A. Jacobs, Professor 
Department of Operations Research  
Sponsor: Director, Operational Test and Evaluation 
 
SUMMARY: In progress. 
 
 
CHARACTERIZING AND ANALYZING REQUIREMENTS FOR INTEGRATED MARITIME-
DOMAIN AWARENESS 
Donald P. Gaver, Distinguished Professor 
Patricia A. Jacobs, Professor 
Department of Operations Research 
Sponsor: Naval Postgraduate School 
 
OBJECTIVE: To develop quantitative evaluations of asset and algorithmic portfolios for adequate 
actionable information exchange between the finer-grained tactical picture and continuous broad-area 







SYSTEM STUDY OF THE JOINT PERSONNEL RECOVERY AGENCY (JPRA) MISSION: 
SYSTEM MODELS AND SOFTWARE FOR A DECISION AID 
Donald P. Gaver, Distinguished Professor 
Patricia A. Jacobs, Professor 
Department of Operations Research  
Sponsor: Joint Personnel Recovery Agency 
 
OBJECTIVE: To propose and study models to assist decision makers in the planning of personnel 
recovery missions. The goal is a quick-turnaround, personal computer (PC)-executable model of analysis 
tool to assist in the planning of pilot-recovery missions under various conditions and with various recovery-




GLOBAL HAWK MARITIME DEMONSTRATION CONCEPT OF OPERATIONS (CONOPS) 
DEVELOPMENT 
LCDR Russell Gottfried, USN, Military Faculty 
Department of Operations Research  
Sponsor: Naval Air Systems Command 
 
SUMMARY: The Global Hawk Maritime Demonstration (GHMD) is a theater-level Unmanned Aerial 
Vehicle (UAV) designed to support intelligence gathering, surveillance and reconnaissance, and targeting 
for maritime forces. 
 
 
CHAIR FOR WARFARE INNOVATION AT THE NAVAL POSTGRADUATE SCHOOL  
CAPT Starr King, USN, Military Faculty 
Department of Operations Research  
Sponsor: Navy Warfare Development Command  
 
OBJECTIVE: To establish the Navy Warfare Development Command (NWDC) Chair for Warfare 
Innovation at the Naval Postgraduate School to invigorate and conduct research and analysis required to 
develop doctrine, tactics, techniques, procedures, and maritime and joint operational concepts. 
 
 
OPERATIONS ANALYSIS EXPERIENCE TOURS 
CAPT Starr King, USN, Military Faculty 
Department of Operations Research  
Sponsor: Chief of Naval Operations (N811F) 
 
OBJECTIVE: To support student travel and thesis research to examine Naval forces' capabilities for 
maritime interdiction against skilled, motivated aggressors to enhance the Navy's capability for maritime 
interdiction operations in the context of the global war on terrorism. 
 
 
OPERATIONS RESEARCH CHAIR OF INNOVATION 
CAPT Starr King, USN, Military Faculty 
Department of Operations Research  
Sponsor: Navy Warfare Development Command 
 
OBJECTIVE: To invigorate and conduct research and analysis required to develop doctrine, tactics, 
techniques, procedures, and maritime and joint operational concepts, and to act as liaison point for 
collaborative efforts between Naval Postgraduate School Institutes and Graduate Schools and the Navy 
Warfare Development Command (NWDC). NWDC's Operations Department provides annual funding to 






JOINT DEFENDER (JDEF) THEATER BALLISTIC MISSILE OPERATIONAL PLANNING 
TOOL 
CAPT Jeffrey E. Kline, USN (Ret.), Senior Lecturer 
Gerald G. Brown, Distinguished Professor 
R. Kevin Wood, Professor  
W. Matthew Carlyle,, Associate Professor 
Department of Operations Research  
Sponsor: Navy Warfare Development Command 
 
OBJECTIVE: To produce a complete operational prototype of Joint Defender, an optimization-based 
system for locating platforms for theater ballistic missile defense. 
 
SUMMARY: This research produced a complete operational prototype of Joint Defender (JDEF), an 
optimization-based system for locating platforms for theater ballistic missile defense. An attacker-defender 
model lies at the core of JDEF: a “defender” wishes to minimize the maximum damage that an “attacker” 
can inflict by establishing an optimal defense strategy. In JDEF, the attacker possesses a set of theater 
ballistic missiles, fixed or mobile, with which he will attack the defenders “defended assets,” e.g., cities, 
military bases. The defender must position his defensive platforms (e.g., AEGIS cruisers carrying anti-
missile missiles) so that they can best shoot down the attacking missiles. Diehl [2004] and Brown, et al., 
[2005] describe the model in detail. 
The JDEF project completed work on a prototypic system already implemented. This system 
incorporates a graphical user interface built with Microsoft Excel, a model generator built with the General 
Algebraic Modeling System [Brooke, et al., 1998] and the CPLEX optimizer [ILOG 2004]. Tasks included 
1) completing, testing, and documenting software, 2) collecting, verifying, and integrating data - 
specifically SM-3 intercept data and SPY-1 Aegis Radar data, 3) testing and demonstrating the system’s 




Brown, G., Carlyle, M., Diehl, D., Kline, J., and Wood, K., “A Two-Sided Optimization for Theater 




Kline, J., “Joint Defender as an Operational Planning Tool,” Navy Warfare Development Command and 




Diehl, D.D., “How to Optimize Joint Theater Ballistic Missile Defense,” Master’s Thesis, Naval 
Postgraduate School, March 2004. 
 
 
NAVAL POSTGRADUATE SCHOOL COST ANALYSIS SUPPORT FOR THE COST ANALYSIS 
IMPROVEMENT GROUP (CAIG) 
Robert A. Koyak, Associate Professor 
Department of Operations Research  
Sponsor: Office of the Secretary of Defense Program Analysis and Evaluation 
 
OBJECTIVE: To support activities related to the Principal Investigator's role as Chair of Cost Analysis at 










MODEL DEPLOYMENT/EMPLOYMENT ISSUES OF UNMANNED AERIAL VEHICLES (UAV) 
Moshe Kress, Professor 
Department of Operations Research  
Sponsor: U.S. Special Operations Command 
 
OBJECTIVE: To develop and implement models and methods for evaluating the effectiveness of 




MODELING SENSOR DETECTION OF SUICIDE BOMBERS 
Moshe Kress, Professor 
Department of Operations Research  
Sponsor: Defense Advanced Resource Projects Agency  
 
OBJECTIVE: To develop and implement mathematical models and methods for evaluating the 
effectiveness of various mixes of sensors in scenario-dependent suicide bombings. The analysis will rely as 
much as possible on real data that has been gathered over recent years from suicide bombings in Israel. 
 
 
WINTER EXPERIENCE TOUR 
Maj Harold Larock, USA 
Department of Operations Research  
Sponsor: Johns Hopkins University 
 
SUMMARY: Johns Hopkins University’s Applied-Physics Laboratory and the Naval Postgraduate School 
(NPS) have an agreement whereby NPS provides personnel to support the laboratory, affording NPS 
students field experience applicable to their studies, for approximately five weeks. 
 
 
DECISION MAKING UNDER UNCERTAINTY WITH MILITARY APPLICATIONS 
Kyle Y. Lin, Assistant Professor 
Department of Operations Research 
Sponsor: Naval Postgraduate School 
 
OBJECTIVE: To apply mathematical tools to help make better decisions when the outcome of a decision 
involves chances. Specifically, this research includes three parts: 1) to develop the optimal transmission 
policy for an energy-constrained transmitter, which has applications in sensors and electronic warfare; 2) to 
investigate joint control for inventory replenishment and dispatch, which has applications in military supply 
chain and logistics management; and 3) to explore and identify research problems relevant to counter-
terrorism efforts and homeland security issues. 
 
 
EXPLORING COMMAND AND CONTROL (C2) ISSUES FOR NETWORKED (NW) FORCES 
Thomas W. Lucas, Associate Professor  
Susan Sanchez, Professor 
Department of Operations Research  
Sponsor: U.S. Marine Corps Warfighting Lab 
 
OBJECTIVE: To conduct computational experiments to examine how a variety of command and control 
(C2) systems and processes may perform over a breadth of scenarios and conditions. The results may be 
useful in assisting decision-makers in designing and employing networked forces. Wherever possible, the 
computational experiments will be augmented or compared with controlled human experimentation. The 
computational experiments will be performed primarily with Project Albert models, such as Socrates, 





consultations with the director of Project Albert, the Marine Corps Warfighting Laboratory, and other 
interested operational forces. 
 
 
SOLDIER MODELING AND SIMULATION (M&S) PROJECT SUPPORT 
Thomas W. Lucas, Associate Professor 
Department of Operations Research  
Sponsor: TRADOC Analysis Command 
 
OBJECTIVE: To support the United States Army Training and Doctrine Command Analysis Center 
(TRAC)-Monterey's development of new experimental designs for use in efficiently testing and utilizing 
simulations containing individual soldier models. 
 
 
HOMELAND OPERATION PLANNING SYSTEM (HOPS) INTO THE NAVAL 
POSTGRADUATE SCHOOL HOMELAND SECURITY CURRICULUM 
LTC Saverio Manago, USA, Military Faculty 
Department of Operations Research  
Sponsor: Department of Homeland Security 
 
OBJECTIVE: The Naval Postgraduate School (NPS) will perform research and development to integrate 
the Lawrence Livermore National Laboratory Homeland Operation Planning System into the NPS 
Homeland-Security curriculum and provide a web-based information access and analysis capability 
supporting instructional objectives of the curriculum and promoting research in asymmetric threats, 
infrastructure vulnerability and protection, multi-agency coordination, and information technology. 
 
 
HIGH SPEED VESSEL (HSV) MOTION AND FATIGUE ANALYSIS 
Michael E. McCauley, Research Professor 
Department of Operations Research  
Sponsor: Naval Surface Warfare Center - Coastal Systems Station 
 
OBJECTIVE: This research will complete Phase II of the analysis of motion-sickness incidence, fatigue, 




HIGH-SPEED VESSEL MOTION-INDUCED INTERRUPTIONS: A PROBLEM FOR HIGH-
SPEED OPERATIONS? 
Michael E. McCauley, Research Professor 
Department of Operations Research  
Sponsor: Naval Surface Warfare Center - Panama City 
 
OBJECTIVE: To investigate the influence of Motion Induced Interruptions (MII) of task performance due 
to the dynamic environment experienced by crewmembers onboard the high-speed vessel (HSV)-2 SWIFT, 
and other relevant vessels. The implications of MIIs for system effectiveness at various speeds and sea 







VEHICLE MOTION/OTHER HUMAN-SYSTEMS INTEGRATION ISSUES IN FUTURE 
COMBAT SYSTEMS GROUND VEHICLES 
Michael E. McCauley, Research Professor 
Department of Operations Research  
Sponsor: United Defense, LP Ground Systems Division 
 
SUMMARY: The U.S. Army's Future Combat Systems (FCS) Transformation Program will include a 
networked “system of systems” to integrate soldiers with a variety of manned and unmanned platforms and 
sensors. Manned ground combat vehicles are an important family of systems in the FCS program and will 
be designed, developed, and integrated by a cooperative design team under a Lead System Integrator (LSI). 
In 2003, it was announced that the Army and the Defense Advanced Research Projects Agency (DARPA) 
had selected Boeing/Sac as the LSI and that two organizations, General Dynamics Land Systems and 
United Defense Limited Partnership, will constitute the integrated design team. 
 
 
APPLIED WARFIGHTER ERGONOMICS RESEARCH CENTER  
Nita L. Miller, Research Assistant Professor 
Department of Operations Research  
Sponsor: U.S. Special Operations Command 
 
OBJECTIVE: To incorporate Human Systems Integration (HSI) research efforts to support the Tactical 
Network Topology (TNT) project. Research will focus on two major areas: HSI assessments of field 
portable devices and a research center with both laboratory and field-based research capability to assess 
HSI efforts for warfighters. 
 
 
CULTURAL SENSITIVITY OF INDIVIDUAL TEAM MEMBERS 
Nita L. Miller, Research Assistant Professor 
Department of Operations Research  
Sponsor: TRADOC Analysis Command 
 
OBJECTIVE: To apply the Intercultural Adjustment Potential Scale (ICAPS) developed by Matsumoto 
(2003), building on the cultural dimensions work first proposed and later validated by Hofstede (1985) in 
his study of over 100,000 employees of the IBM Corporation. The five distinct categories of behavior 
include power distance, uncertainty avoidance, individualism/collectivism, long-term orientation, and 
masculinity/femininity. These five categories have been refined by Matsumoto to allow the individual 
assignment of scores to each of these five categories. 
 
 
LONGITUDINAL STUDY OF SLEEP PATTERNS OF U.S. MILITARY ACADEMY CADETS 
(2003-2007), YEAR 2 
Nita L. Miller, Research Assistant Professor 
Department of Operations Research  
Sponsor: U.S. Military Academy 
 
SUMMARY: Examined the sleep patterns of U.S. Military Academy cadets during their course of training 
and study at the United States Military Academy. This effort was the second year of a four-year 







COST AND ANALYSIS (CE/A) COMMUNITY STUDY 
Daniel Nussbaum, Visiting Professor  
Department of Operations Research  
Sponsor: Office of the Assistant Secretary of the Navy  
 
OBJECTIVE: To conduct an assessment and transformation study of the Department of the Navy Cost 
Estimating, Analysis (CE/A) and Management communities. The project will provide a comprehensive, 
objective, and detailed assessment and analysis comparing the current status of people, processes, 
technologies, and capabilities within these communities to meet the challenges of the Department of the 
Navy (DoN) in the 21st century. 
 
 
COST ESTIMATING SUPPORT TO OPEN ARCHITECTURE ANALYSIS OF ALTERNATIVES 
Daniel Nussbaum, Visiting Professor  
Department of Operations Research  
Sponsor: Naval Surface Warfare Center - Dahlgren Division 
 
SUMMARY: This effort provided limited Cost Estimating and Analysis (CE/A) Subject Matter Expert 
(SME) support to the ongoing Open Architecture Analysis of Alternatives (OA AOA). 
 
 
IMPROVING AND INCORPORATING COST ESTIMATING ANALYSIS INTO ADVANCED 
CONCEPT TECHNOLOGY DEMONSTRATIONS (ACTDS)  
Daniel Nussbaum, Visiting Professor  
Department of Operations Research  
Sponsor: Office of the Under Secretary of Defense  
 
OBJECTIVE: This research addresses how to provide senior Deputy Under Secretary of Defense (DUSD) 
(Advanced Systems and Concepts) decision makers with improved, consistent, credible, and reliable cost 
estimates for use in the Advanced Concept Technology Demonstrations (ACTD) program, to include 
enhancing understanding of the unique characteristics of ACTDs and the relevance of incorporating cost 
estimation and analysis into the ACTD selection and transition process. 
 
 
INDEPENDENT COST ESTIMATING MODEL FOR ADVANCED CONCEPT TECHNOLOGY 
DEMONSTRATIONS (ACTDS)  
Daniel Nussbaum, Visiting Professor 
Department of Operations Research  
Sponsor: Joint Precision Strike Demonstration (JPSD) 
 
OBJECTIVE: To provide independent cost-estimating support to the Theater Effects-Based Operations 
(TEBO) project and gain insight into current cost estimate. 
 
 
REVIEW AND TRANSFORMATION OF ARMY COST ESTIMATING, ANALYSIS, AND 
MANAGEMENT CAPABILITIES 
Daniel Nussbaum, Visiting Professor  
Department of Operations Research  
Sponsor: Headquarters, Department of the Army 
 
OBJECTIVE: To conduct an assessment and transformation study of the Department of Army (DA) Cost 
Estimating, Analysis (CE/A) and Management communities. The project will provide a comprehensive, 
objective, and detailed assessment and analysis comparing the current status of people, processes, 






MILITARY APPLICATIONS OF OPTIMIZATION 
Richard E. Rosenthal, Professor  
Department of Operations Research  
Sponsor: Office of Naval Research 
 
OBJECTIVE: Past and ongoing research projects have addressed important military decisions with 
optimization models. This work will continue in this same direction and conduct testing and evaluation of 
automated decision aids that are based upon the optimization research. 
 
 
OPTIMIZING TOMAHAWK LAND ATTACK PRE-DESIGNATION 
Richard E. Rosenthal, Professor  
Javier Salmeron, Research Assistant Professor 
Department of Operations Research  
Sponsor: Naval Surface Warfare Center - Dahlgren Division 
 
OBJECTIVE: To continue to improve the design, development, and testing of procedures with which the 
U.S. Navy fleet can allocate targets requiring land-attack missiles to specific surface ships and submarines. 
The objective is to meet the tasking requirements as closely as possible, while simultaneously considering 
factors such as retaining maximal follow-on firing capability and leveling missile allocation across 
designated platforms. In previous years of this project, heuristic optimization methods were developed to 
accurately represent and solve decision problems faced by Tomahawk Strike Coordinators at the ship, 
battle-group, or theater level. 
 
 
UNMANNED VEHICLE AUTONOMOUS ROUTING SYSTEM 
Richard E. Rosenthal, Professor 
Department of Operations Research  
Sponsor: Scientific Systems Company, Inc. 
 
OBJECTIVE: To develop Unmanned Vehicle Autonomous Routing System (UVARS), an automated path 
and mission planning for aerial platforms under dynamic conditions and constraints. UVARS is based on 
evolutionary algorithms for global optimization that accounts for factors such as terrain, the platform's 
threats, and navigational constraints. UVARS will respond to a changing environment, such as new 
threats/targets detected, changes in no-fly zones or rules of engagement, new mission tasks required, new 
target priorities, new prioritization between threat exposure, and image quality requirements. 
 
 
OPTIMIZING ELECTRIC GRID DESIGN UNDER ASYMMETRIC THREAT 
Javier Salmeron, Research Assistant Professor 
R. Kevin Wood, Professor 
Department of Operations Research  
Sponsor: Department of Homeland Security 
 
SUMMARY: To continue research to the security of electrical power grids in the U.S. that are subject to 
terrorist attacks and natural disasters. This work refined and extended recently developed models and 
algorithms that can identify critical system components, which may include transmission lines, generators, 
transformers, etc. In particular, researchers developed models with time-phased repairs for a more accurate 
representation of the cost of disruptions, studied various solution techniques for solving the models, and 
extended the models for optimal retrofit or expansion of existing systems to maximize security, subject to 








REVIEW OF OBJECTIVE INDIVIDUAL COMBAT FINDINGS 
Susan Sanchez, Professor 
Department of Operations Research  
Sponsor: TRADOC Analysis Command 
 
OBJECTIVE: To review the methodologies and findings of a recent study on Objective Individual 
Combat Weapon (OICW) operational effectiveness. To provide a template for appropriate design and 
analysis of similar studies for future use. 
 
 
EXPEDITIONARY WARFARE LOGISTICS TESTBED 
David A. Schrady, Distinguished Professor 
Department of Operations Research  
Sponsor: U.S. Marine Corps – Marine Corps Systems Command  
 
OBJECTIVE: To develop logistics chain planning prototypes and assess their value for the operating 
forces and for long-term functionality in Global Combat Support Systems, Marine Corps. 
 
 
EXACT CONDITIONAL ASYMPTOTICS OF LARGE DEVIATIONS IN R^D 
Roberto Szechtman, Assistant Professor 
Department of Operations Research 
Sponsor: Naval Postgraduate School 
 
OBJECTIVE:  Investigation of exact conditional asymptotics of large deviations in R^D. 
 
 
ANTI-TORPEDO TORPEDO (ATT) ENGAGEMENT CONTROLLER 
Alan R. Washburn, Professor 
Department of Operations Research  
Sponsor: Office of Naval Research 
 
OBJECTIVE: This proposal was motivated by recent Office of Naval Research (ONR)-supported work on 
an Anti-Torpedo Torpedo (ATT) system at the Penn State University Applied Research Laboratory 
(PSU/ARL). The ATT is intended to function as one part of the WSQ-11 Torpedo Defense System (TDS). 
The TDS has other parts, some of which share resources with the ATT. A ship that is attacked has several 
options for defense, including maneuvers and the employment of soft kill countermeasures. If hard kill 
countermeasures (ATTs) are employed, there are still questions about timing and parameter adjustment. 
 
 
INTEGRATED MECHANICAL DIAGNOSTICS HEALTH AND USAGE MANAGEMENT 
SYSTEM (IMD HUMS) MECHANICAL DIAGNOSTICS 
Lyn R. Whitaker, Associate Professor 
Department of Operations Research  
Sponsor: Goodrich Corporation 
 
OBJECTIVE: The Goodrich Integrated Mechanical Diagnostics Health and Usage Management System 








MEASURING EFFECTIVENESS OF TECHNICAL SERVICES  
Lyn R. Whitaker, Associate Professor 
Samuel E. Buttrey, Associate Professor 
Robert A. Koyak, Associate Professor 
David H. Annis, Assistant Professor 
Department of Operations Research  
Sponsor: Naval Air Technical Data and Engineering Service Command 
 
OBJECTIVE: To access and combine aircraft maintenance data with personnel and usage data for 
technical representatives. This will permit the development of a model for technical representative service 
levels in E2 squadrons at Pt. Mugu, California, and Norfolk, Virginia. This initial model lays the 
foundation for developing set of models for technical representatives and services across Naval Air 
Technical Training Center’s supported platforms. 
 
 
 NAVAL POSTGRADUATE SCHOOL STATISTICAL SUPPORT FOR YUMA TEST CENTER  
Lyn R. Whitaker, Associate Professor 
Department of Operations Research  
Sponsor: Yuma Proving Ground 
 
SUMMARY: Provided statistical support for the U.S. Army Yuma Test Center involving testing of 
sighting systems used in Army helicopters. Research encompassed statistical modeling of data obtained 
from testing of these sighting systems. 
 
 
VULNERABILITY OF ELECTRIC POWER GRIDS TO TERRORIST ATTACKS 
R. Kevin Wood, Professor 
Javier Salmeron, Research Assistant Professor  
Department of Operations Research  
Sponsor: Department of Energy  
 
OBJECTIVE: To develop and validate mathematical models and optimization techniques for improving 









































Brown, G., Carlyle, M., Diehl, D., Kline, J., and Wood, K., “A Two-Sided Optimization for Theater 




Kline, J., “The Bridge Between Deterministic Combat Analysis and the Actual Complex Adaptive System 


















GRADUATE SCHOOL OF 



































 130  
 

















































OVERVIEW:   
Department Overview 
The Naval Postgraduate School (NPS) Applied Mathematics Department is committed to excellence. Our 
purpose is to provide an exceptional mathematical education focused on the unique needs of our students, 
to produce relevant research for our sponsors, and to provide quality service to the community. We further 






 The majority of the departmental effort is devoted to the service courses offered which support a 





 Master of Science in Applied Mathematics 





 Scientific Computation 
 Control Theory 
 Discrete Mathematics 
 Numerical Modeling 
 
 
RESEARCH PROGRAM (Research and Academic)-FY2005: 
 
The Naval Postgraduate School’s sponsored program exceeded $80.43 million in FY2005. Sponsored 
programs include both research and educational activities funded from an external source. A profile of the 
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EXPERIMENT USING PROTOTYPE RECONFIGURABLE MACHINE 
Hal Fredricksen, Professor 
Department of Applied Mathematics 
Sponsor:  National Security Agency  
 
 
OBJECTIVE: To investigate problems of combinatorial structures for communications applications, 
analysis of surrogate data sets for biological sequencing, and some analyses of high-speed and high-
accuracy numeric computation using the SRC MAPstation.  
 
 
NON-LINEAR MULTIVARIABLE RUN-TO-RUN CONTROL OF PHOTOLITHOGRAPHY 
Wei Kang, Associate Professor 
Department of Applied Mathematics 
Sponsor:  Intel Corp. 
 
OBJECTIVE: To design CD control methodology based on nonlinear models to regulate the lithography 
process with multiple parameters in a run-to-run control system to achieve the desired CD, to maintain CD 
stability and uniformity, and to reduce or minimize the influcence of unknown disturbances on the 
performance of the system. 
 
 
REFERENCE/TEXTBOOK ON TECHNOLOGY OF COUNTERING LANDMINES, 
IMPROVISED EXPLOSIVE DEVICES (IEDS), AND BOOBY TRAPS 
Clyde L. Scandrett, Professor 
Department of Applied Mathematics 
Sponsor:  Office of Naval Research 
 
SUMMARY: Prepared a text/reference book on emerging technologies that are applicable to land 
countermine (including improvised explosive devices and humanitarian de-mining).  Editing and 
publishing of the texts were undertaken during fiscal year 2005, employing the services of Mr. Al Bottoms, 
the first Mine Warfare Chair of the Naval Postgraduate School and originator of the Mine Symposia series, 
to produce and deliver over 200 three-volume sets of the texts to libraries and field offices worldwide. The 
materials were based upon the eleven major scientific symposia and conferences in which Mr. Bottoms had 
direct responsibilities in planning and organizing. This series began in April 1995 and included six 
international symposia at the Naval Postgraduate School, three Australian-American conferences in 
Australia, and a major international conference in Europe at the Free University of Brussels. 
 
PUBLICATIONS:   
 
Applications of Technology to Demining Part I, subtitled Landmine Countermeasures, Vol. 1 and 2. 
  
Applications of Technology to Demining Part II, subtitled Naval Mine Countermeasures.  
 
 
COMPLEX FLOW OF MATERIALS WITH ANISOTROPIC MICROSTRUCTURE AND 
NANOCOMPOSITES 
Hong Zhou, Assistant Professor 
Department of Mechanical and Astronautical Engineering  
Sponsor:  Naval Postgraduate School  
 
OBJECTIVE:  To study the mathematical modeling and computational framework for investigating flow-
induced morphology; to use the framework to study the morphology induced by shear flow; to study the 
property enhancement induced by adding nanocomposites in polymetic flows. The results from this project 
will serve as preliminary results for the Principal Investigator to seek external funding to study the 
morphology and interactions with nanocomposites in the full 3D polymeric flow. 
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OVERVIEW:   
Department Overview 
The Department of Electrical and Computer Engineering (ECE) has a broad research program, reflecting 
the variety of skills and interests of the faculty. ECE faculty-research projects are supported by systems 
commands, warfare centers, the services, basic-research agencies, other universities, and industry. These 
research projects are grouped into ten major areas of emphasis that support the curricula served by the 
department and Department of Defense plans. Unique to the ECE department and NPS is the ability of 
faculty and students to perform military relevant classified research at all levels. The department’s research 
program ensures that our graduate students will have a creative and meaningful thesis experience, our 
curricula and courses will remain at the cutting edge, we can recruit and retain quality faculty, and we can 





 Electronic systems engineering 
 Information warfare 
 Electronic warfare 
 Space systems operations 
 Space systems engineering 
 Undersea warfare 
 Joint C4I systems 
 Information technology management 





 Master of Science in Electrical Engineering 
 Master of Science in Engineering Science 
 Electrical Engineer 





 Communication systems: 
Professor Tri Ha, Professor R. Clark Robertson 
 Communication networks: 
Assistant Professor John McEachen, Professor Murali Tummala, Military Assistant Professor 
Robert Ives, Associate Professor Xiaoping Yun 
 Computer/information systems: 
Professor Jon Butler, Associate Professor Douglas Fouts, Professor Herschel Loomis, Visiting 
Instructor Randy Wight 
 Electromagnetic systems: 
Professor Jeffrey Knorr, Research Associate Professor Richard W. Adler, Associate Professor 
David Jenn, Professor Michael Morgan, Research Associate Andrew Parker, Research Associate 
Professor Ray Vincent, Visiting Associate Professor Jovan Lebaric 
 Infra-red and electro-optics: 
Distinguished Professor John Powers, Professor Phillip Pace, Visiting Associate Professor Ron 
Pieper 
 Guidance, Control and Navigation Systems: 
Associate Professor Roberto Cristi, Associate Professor Gary Hutchins, Associate Professor 
Xiaoping Yun 
 Power electronics, electric machines and distribution: 
Associate Professor Robert Ashton, Associate Professor John Ciezki 




 Radar, surveillance, and information Warfare Systems: 
Professor Jeffrey Knorr, Professor Phillip Pace, Research Associate Professor Lonnie Wilson, 
Professor R. Clark Robertson 
 Signal processing/acoustic systems: 
Associate Professor Roberto Cristi, Associate Professor Monique Fargues, Associate Professor 
Ralph Hippenstiel, Professor Charles Therrien, Professor Murali Tummala, Professor Lawrence 
Ziomek 
 Signals intelligence/space systems: 
Associate Professor Douglas Fouts, Professor Tri Ha, Associate Professor Ralph Hippenstiel, 
Professor Herschel Loomis, Assistant Professor John McEachen, Associate Professor Sherif 
Michael, Assistant Professor Todd Weatherford 
 Solid-state microelectronics: 






 Signal-enhancement lab 
 Power-electronics lab 
 Digital signal-processing lab 
 Electronics (analog VLSI/radiation hardening) lab 
 Electronic-warfare lab 
 Electromagnetic lab 
 Optical-electronics lab 
 Robotics lab 
 Advanced networking lab 
 VLSI lab 





 Center for Electronic Warfare Simulation and Modeling 
 Center for Reconnaissance Research 
 Center for Signal Processing 
 Cryptologic Research Center 





 National Security Agency Cryptologic Chair 
 
 




RESEARCH PROGRAM (Research and Academic)-FY2005: 
 
The Naval Postgraduate School’s sponsored program exceeded $80.43 million in FY2005. Sponsored 
programs included both research and educational activities funded from an external source. A profile of the 
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INTERFERENCE AND NOISE MEASUREMENTS IN WIRELESS COMMUNICATIONS BANDS 
Richard W. Adler, Research Associate Professor 
Andrew Parker, Research Associate 
Department of Electrical and Computer Engineering 
Sponsor: National Science Foundation 
  
OBJECTIVE: The National Science Foundation tasked the Naval Postgraduate School (NPS) to conduct a 
measurement survey of the interference and noise found in the wireless communications bands in and 
around selected urban and city environments. The results of the survey will provide the wireless 
communications industry and the Federal Communications Commission (FCC) with the information 
necessary to plan future use and licensing of the wireless bands. 
  
SUMMARY: The project is on-going, scheduled for completion in early-2006. Progress to date includes 
measurements in the San Francisco area for city environments and the Monterey Peninsula for urban 
examples of noise and interference. Preliminary results demonstrate that many users ignore the rules and 
limitations on effective radiated power and the FCC has no effective enforcement policy at the present 
time. Present expansion of use suggests that future use of the unlicensed wireless bands will increase, 
resulting in massive crowding and interference. 
 
 
SKYWAVE VHPOL ULTRABAND ANTENNA SYSTEM FOR EP3 AIRCRAFT 
Richard W. Adler, Research Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: Naval Air Systems Command  
 
OBJECTIVE: To deliver ten high performance antenna systems, with optimum weight and performance, 
for the EP3 aircraft. Each system includes a pair of dual-polarized (vertical and horizontal) ultra-wideband 
wavedrivers (one port and one starboard) and one ultra-wideband vertically polarized omniwave in the 
centerline pod underneath the aircraft, to provide both ultra-wideband frequency coverage and 360-degree 
azimuth field of view. 
 
 
THE APPLICATION OF SILICON CARBIDE SEMICONDUCTOR POWER SWITCHES  
Robert William Ashton, Associate Professor  
Department of Electrical and Computer Engineering 
Sponsor: Office of Naval Research 
 
OBJECTIVE: An independent team has been established to design a silicon carbide-based 2.7MVA Solid 
State Power Substation (SSPS) and to evaluate its impact on a future aircraft carrier electrical system 
through modeling and simulation. The SSPS is expected to convert 13.8kV ac power to 450V ac, 270V dc 
and 4,160V ac power incorporating various devices and modules. The design will be focused on a modular, 
optimized SSPS for integration into the CVN21 aircraft carrier electrical system. The Principle Investigator 
(PI) will be a team member on the independent design panel via an agreement with the Defense Advanced 
Research Projects Agency through the Office of Naval Research. 
The team will deliver a final written report that describes the optimized SiC-based SSPS CVN21 
design from 13.8kV ac to 450V ac. The report will provide the rationale for the system design(s) selected; 
describe the trade-offs conducted; discuss the pros and cons of the designs chosen; and discuss the issues 
and risks associated with the selected system design(s). Additionally, the report will provide the results of 
the simulations conducted, including a discussion of the power quality, system integration and interactions, 
and ship impact issues. The team will deliver an optimized, modular design to incorporate power 
conversions from 13.8KV ac to other power requirements, including 270V dc and 4160kV ac with 








CONTROLLER DEVELOPMENT FOR A 625KW MULTI-MODULE FUEL CELL POWER 
CONVERTER  
Robert William Ashton, Associate Professor  
Alexander L. Julian, Assistant Professor 
Department of Electrical and Computer Engineering 
Sponsor: Naval Surface Warfare Center, Carderock Division 
 
OBJECTIVE: This project will embed a group of Field Programmable Gate Array (FPGA)-based control 
cards in a multi-module power converter used to convert fuel cell power to three-phase AC power. The 
FPGA control cards will communicate with each other in a ring. Each FPGA control card will receive 
analog input signals (measured currents and voltages) and digital input signals (serial communications and 
system faults). Each FPGA control card will output gate signals to control solid-state power modules and 
serial communications. The ring of FPGA control cards will report to a system FPGA control card that will 
perform system level control, which will include the output AC voltage amplitude and frequency. The 
brass-board demonstration of this project will include a commercial FPGA development board attached to a 
purpose built interface card. 
 
SUMMARY:  Commercial FPGA development boards with an interface circuit board connected to each 
were provided. The interface circuit board was electrically/mechanically interfaced to the existing hardware 
(sensors, gate drives, etc.). Nine controllers plus one spare were delivered, for a total of ten controllers. An 
RS232 interface to a personal computer (PC) from the communications ring was provided. This was done 
from the system controller card. The PC software was provided, but not the PC. Design documentation that 
was generated during the development was provided. No additional documentation beyond what was 
essential for the design process was created because of the project schedule. The documentation can be 
expanded during future work on this project. Additionally, the Principle Investigator attended technical 
meetings as required and provided monthly status reports. Travel to Naval Surface Warfare Center, 
Carderock (CDNSWC-SSES), Philadelphia, and other locations specified by CDNSWC-SSES was 




Ashton, R., Julian, A. “Fuel Cell Converter Strategy,” Quarterly Universal Controller Planning Meeting, 
Naval Surface Warfare Center, Carderock Division (NSWCCD), Philadelphia, Pennsylvania, 7 December 
2004, (invited). 
 
THESIS DIRECTED:  
 
Oberdorf, M., “Power Losses and Thermal Modeling of a Voltage Source Inverter,” Master’s Thesis, Naval 
Postgraduate School, March 2006. 
 
 
DDX PROPULSION MOTOR AND DRIVE INTEGRATED PRODUCT TEAM SUPPORT  
Robert William Ashton, Associate Professor  
Department of Electrical and Computer Engineering 
Sponsor: Naval Surface Warfare Center - Philadelphia 
 
OBJECTIVE: To have the Naval Postgraduate School (NPS) assist in the Permanent-Magnet Propulsion 
Motor System (PMMS) Integrated Product Team (IPT) activities. This will require that the Principle 
Investigator (PI) fulfill the following list of tasks. The PI is expected to participate in weekly telephone 
conferences relating to PMMS manufacturing progress and issues related to the design and manufacturing 
already underway. The PI will review documents supplied by the PMMS vendor relating to the design and 
manufacture of the equipment, and will provide analysis of the control methods to be employed in the 
motor drive. In preparation for future testing, the PI is also expected to provide assistance in the 
development of test plans and procedures necessary for testing the PMMS hardware upon receipt. Finally, 
the PI will provide general guidance and insight on matters pertinent to the PMMS and the Integrated 
Power System (IPS). 





SUMMARY: The PI at NPS shall provide technical support to Naval Surface Warfare Center (NSWC)-
Philadelphia to accomplish the above objective. The PI is responsible for an end-of-year final technical 
report and periodic updates on individual contributions. This project has not been completed and is 




Ashton, R.W. and Ciezki, J.G., “Efficiency and EMI Comparisons Between Prototyped 8kW Hard and Soft 
Switched Buck Choppers,” Applied Power Electronic Conference, Austin, Texas, 6-10 March 2005. 
  
Ashton, R.W., Fikse, T.H., Sullivan, J.R., and Ly, T.N., “Common Commercial, Off-the-Shelf High Power 
Electronic Modules for Naval Applications,” American Society of Naval Engineers, ASNE Reconfiguration 
and Survivability Symposium 2005, Jacksonville, Florida, 16-18 February 2005. 
 
Hiller, N., Yuen, Johnson, Fikse, T.H, Ashton, R.W., “Experience Gained from a Decade of DC Zonal 
Electric Distribution System (DC ZEDS) Testing,” American Society of Naval Engineers, ASNE 




Barlow, J.L., “Hardware In-the-Loop Control of a Cascaded Multilevel Converter,” Master’s Thesis, Naval 
Postgraduate School, June 2004. 
 
Bittle, B.P., “Hysteresis Control of Parallel-Connected Hybrid Inverters,” Master’s Thesis, Naval 
Postgraduate School, September 2005. 
 
Lund, J., “Closed Loop Control of a Cascaded Multilevel Controlled Inverter to Minimize Harmonic 
Distortion,” Master’s Thesis, Naval Postgraduate School, June 2006. 
 
Sarar, S., “Construction and Evaluation of a Full Bridge Converter in Support of the Navy’s Zonal Electric 
Distribution System,” Master’s Thesis, Naval Postgraduate School, March 2006. 
 
Souhan, B.E., “Closed Loop Control of a Cascaded Multilevel Controlled Inverter to Minimize Harmonic 
Distortion,” Master’s Thesis, Naval Postgraduate School, June 2005. 
 
White, T.H., “A Three-Phase Hybrid Inverter System Utilizing Hysteresis Control,” Master’s Thesis, Naval 
Postgraduate School, June 2004. 
 
 
DESIGN EVALUATION OF A POWER CONVERSION SYSTEM FOR A 36.5MW HOMOPOLAR 
MOTOR  
Robert William Ashton, Associate Professor  
Department of Electrical and Computer Engineering 
Sponsor: Office of Naval Research 
 
OBJECTIVE: General Atomics (GA) was tasked with the development of a converter of sufficient size to 
power the 36.5MW full-scale homopolar DC motor. Since the motor drive is somewhat unusual, the 
Principle Investigator (PI) was tasked with evaluating the topology and technology chosen by GA to 
produce the low ripple 660Vdc at 56kA for the motor. Following each GA sponsored review, a report 
containing an assessment of the converter will be filed with Office of Naval Research (ONR) by the PI. 
The PI will provide technical support to the Office of Naval Research Project Manager by 
participating in the Integrated Product Team in the development and execution of plans for homo-polar 
motor science and technology development. This support will include the design evaluation of a power 
conversion system for a large-scale homopolar motor intended for ship propulsion. It is anticipated that the 
evaluation process will continue for the next several years. 




NUMERIC FUNCTION GENERATORS 
Jon T. Butler, Professor  
Department of Electrical and Computer Engineering 
Christopher L. Frenzen, Associate Professor 
Department of Applied Mathematics 
Sponsor: National Security Agency 
 
OBJECTIVE: To produce efficient designs for logic circuits that realize numeric functions, such as f(x) = 
sin(x). The design is easily adapted to a range of commonly used functions, including trigonometric 
functions, 2x, log x, entropy function, sigmoid function, and Gaussian function. 
 
SUMMARY: High-Speed Numeric Function Generators and Content-Addressable Memory (CAM) 
Design: researchers developed high-speed numeric function circuits that produce a binary encoding of f(x) 
given a binary encoding of x. Such circuits are useful in digital signal processing applications and 
computation environments. For example, the CORDIC algorithm is a well-known method for computing 
trigonometric and other functions. The approach was to develop the design of a circuit realizing f(x) given 
the desired precision. Researchers have shown that such designs have reasonable size using LookUp Table 
(LUT) cascades. Researchers have extended these results to show that they are applicable in designing low-
power content-addressable memory (CAM). The CAM designs are also useful in more sophisticated 
numeric function generators. Previous (unfunded) research on the average path length of decision diagrams 
were published this year. 
 
THESIS ADVISED:  
 
Zaldy Valenzuela studied techniques for segmenting a function, so that it can be realized by a LUT 
cascade. He wrote a MATLABTM program to do such a segmentation. This has shown that the use of 
coefficients that are a power of 2 results in compact, high-speed realizations. He graduated in June 2005. 




Butler, J.T., Sasao, T., and Matsuura, M., “Average Path Length of Binary Decision Diagrams,” IEEE 
Transactions on Computers, Vol. 54, No. 9, pp. 1041-1053, October 2005.  
 
Frenzen, C., Sasao, T., and Butler, J.T., “The Tradeoff Between Circuit Complexity and Approximation 
Error in High-Speed Numeric Function Realization,” (in progress). 
 
Nagayama, S., Sasao, T., and Butler, J.T., “Compact Numerical Function Generators Based on Quadratic 
Approximation Architecture and Synthesis Method,” IEICE Transactions Fundamentals, (Special Section 
on VLSI Design and CAD Algorithms), extended version of “Programmable Numerical Function 
Generators Based on Quadratic Approximation: Architecture and Synthesis Method,” (submitted). 
 
Nagayama, S., Mischenko, A., Sasao, T., and Butler, J.T., “Exact and Heuristic Minimization of the 
Average Path Length in Decision Diagrams,” Journal of Multiple-Valued Logic and Soft Computing, Vol. 
11, No. 5-6, pp. 437-465, August 2005. 
 
Sasao, T., Nagayama, S., and Butler, J.T., “Numerical Function Generators Using LUT Cascades,” 
extended version of “Programmable Numerical Function Generators: Architectures and Synthesis Method,” 




Nagayama, S., Sasao, T., and Butler, J.T., “Programmable Numerical Function Generators Based on 
Quadratic Approximation: Architecture and Synthesis Method,” Proceedings of the 11th Asian-South 
Pacific Design Automation Conference (ASP-DAC) 2006, Yokohama, Japan, 25-27 January 2006.  
 




Sasao, T. and Butler, J.T., “Implementation of Multiple-Valued CAM Functions by LUT Cascades,” 
Proceedings of the International Symposium on Multiple-Valued Logic, 17-20 May 2006, (accepted). 
 
Sasao, T., Nagayama, S., and Butler, J.T., “Error Analysis for Programmable Numerical Function 
Generators,” Unpublished manuscript - supplemental material to the above paper, (http://www.lsi-
cad.com/Error-NFG). 
 
Sasao, T., Nagayama, S., and Butler, J.T., “Programmable Numerical Function Generators: Architectures 
and Synthesis Method,” International Conference on Field Programmable Logic, Tampere, Finland, 24-26 
August 2005.  
 
Sasao, T., Qin, H., and Butler, J.T., “Implementation of LPM Address Generator on FPGAs,” International 





Sasao, T., Nagayama, S., and Butler, J.T., “Programmable Numerical Function Generators: Architectures 
and Synthesis Method,” The Institute of Electronics, Information, and Communication Engineers Technical 
Report, (translated into Japanese). 
 
 
MARINE EXPEDITIONARY FORCE TACTICAL AD HOC NETWORK ENGINEERING AND 
DESIGN 
Capt Billy Cornell, USMC 
Department of Electrical and Computer Engineering 
Sponsor: U.S. Marine Corps Tactical Systems Support Activity 
 
OBJECTIVE: To research, identify, implement, test, analyze, and document Transmission Control 
Protocol/Internet Protocol (TCP/IP) tactical data networking schemes that conform to commercial best 
practices and marine expeditionary force standard operating procedures. The focus will be on the network 
back-bone wide area network (WAN) architecture and the external connections to the Defense Information 
System Network (DISN). The study will limit the contribution of local area networks (LANs) to the 
core/distribution layer network topologies. LAN access layer topologies and sub-networks will be excluded 
from this study. The thesis will use the joint net-centric modeling and simulation tool NETWARS and a 
WAN modeling and simulation tool from Cisco Systems to capture performance data and conduct analysis. 
 
 
ADVANCED ELECTRONIC INTELLIGENCE (ELINT) SIGNAL PROCESSING USING 
COMMERCIAL-OFF-THE-SHELF (COTS) COMPUTERS WITH RECONFIGURABLE 
ARCHITECTURES 
Douglas J. Fouts, Professor 
Department of Electrical and Computer Engineering 
Sponsor: National Security Agency 
 
OBJECTIVE: To design, construct, debug, and test a combination hardware/software interface between an 
Electronic Intelligence (ELINT) receiver and a commercial-off-the-shelf (COTS) computer with a 
reconfigurable architecture in order to perform advanced digital signal processing of ELINT signals using 
the reconfigurable computer. 
 
SUMMARY: A DRS Technologies model SI-9291 digital tuner was provided by the U.S. Air Force to be 
the subject ELINT receiver for this research. The subject reconfigurable computer is made by SRC 
Computer Corp., and recently underwent an upgrade from a model 6E to a model 4.2.0.0.0. The custom 
hardware interface that was designed, constructed, and tested for the previous research project and that 
interfaced the SRC computer to a radar receiver is currently being modified in order to interface the 
computer to the new digital tuner. The software that was previously designed to work with this board when 




it was connected to a radar system is not sufficient for this project. Therefore, an entirely new software 
interface that allows the reconfigurable computer to read data directly from the digital tuner is being 
designed. The ELINT algorithms of major interest perform automatic detection and classification of low 
probability of intercept (LPI) emitters. This work is now in progress. 
 
 
ADVANCED RADAR DIGITAL SIGNAL PROCESSING USING COMMERCIAL-OFF-THE-
SHELF (COTS) COMPUTERS WITH RECONFIGURABLE ARCHITECTURES 
Douglas J. Fouts, Professor  
Department of Electrical and Computer Engineering 
Sponsor: National Security Agency 
 
OBJECTIVE: To design, construct, debug, and test a combination hardware/software interface between a 
radar and a commercial-off-the-shelf (COTS) computer with a reconfigurable architecture in order to 
perform advanced digital signal processing of radar signals using the reconfigurable computer. 
 
SUMMARY: A U.S. Navy AN/SPS-65(V) search radar was selected as the subject radar for this research. 
The subject reconfigurable computer was an SRC-6E from SRC Computer Corp. A custom analog interface 
board was designed, constructed, and tested to preprocess the analog I and Q intermediate frequency 
signals from the radar receiver. A Maxim MAX-108 analog-to-digital converter was then selected. A total 
of three were used, one for the I channel, one for the Q channel, and one for the AGC signal. The A-to-D 
converters are capable of operation at sampling frequencies of up to 1000 MHz, although in this application 
a sampling frequency of 100 MHz was used. A custom digital interface board was then designed, 
constructed, and tested to interface the output of the A-to-D converters to the SRC-6E. The completed 




Fouts, D.J., Macklin, K.R., Duren, R.W., and Zulaica, D.P., “Electronic Warfare Digital Signal Processing 
on COTS Computer Systems with Reconfigurable Architectures,” AIAA Journal of Aerospace Computing, 




Fouts, D.J., Macklin, K.R., and Zulaica, D.P., “Synthesis of False Target Radar Images Using a 
Reconfigurable Computer,” 2005 Military Applications of Programmable Logic Devices International 




Fouts, D.J., Macklin, K.R., and Zulaica, D.P., “Synthesis of False Target Radar Images Using a 
Reconfigurable Computer,” 2005 Military Applications of Programmable Logic Devices International 
Conference, Washington, D.C., 7-9 September 2005. 
 
THESES DIRECTED:  
 
Guthrie, T.G., “Design, Implementation, and Testing of a Software Interface Between the AN/SPS-65(V) 
Radar and the SRC-6E Reconfigurable Computer,” Master’s Thesis, Naval Postgraduate School, 30 March 
2005. 
 
King, T.L., “Hardware Interface to Connect an AN/SPS-65(V) Radar to an SRC-6E Reconfigurable 
Computer,” Master’s Thesis, Naval Postgraduate School, 30 March 2005. 
 
 




LIBRARY DEVELOPMENT AND EXPERIMENTS USING PROTOTYPE RECONFIGURABLE 
COMPUTING MACHINES 
Douglas J. Fouts, Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: National Security Agency  
 
OBJECTIVE: To develop a variety of open-source libraries of functions for the SBS and SRC machines. 
Functions of interest include integer functions in the GNU multi-precision arithmetic library, Scalapack 
linear-algebra functions, and BMM bit-matrix multiple functions. 
 
 
DETECTION/CLASSIFICATION OF WIRELESS LOCAL AREA NETWORK (LAN) SIGNALS 
Tri T. Ha, Professor 
Department of Electrical and Computer Engineering 
Sponsor: Naval Information Warfare Activity 
 
OBJECTIVE: To develop a prototype using commercially available, low-cost hardware and software to 
detect and classify a wireless IEEE 802.11g orthogonal-frequency-division-multiplex-compliant network 




INVESTIGATION OF CO-CHANNEL INTERFERENCE EFFECT ON ORTHOGONAL 
FREQUENCY DIVISION MULTIPLEXING (OFDM) 
Tri T. Ha, Professor 
Department of Electrical and Computer Engineering 
Sponsor: National Security Agency 
 
OBJECTIVE: To develop a simulation model to investigate the effect of co-channel interference on 
Orthogonal Frequency Division Multiplexing (OFDM) signals. OFDM is fast becoming the signal 
modulation technique of choice for many commercial and military wireless applications. Its resilience to 
co-channel interference and bandwidth efficiency make it ideal for many different applications. With its 
increasing popularity among disparate facets of society, it becomes likelier that enemy militaries and/or 
nonmilitary combatants will utilize the technique or a system that uses the technique. In light of this 
development, the need to develop techniques and algorithms to enable detection becomes apparent. This 
thesis will attempt to develop a model for OFDM in a multi-path, outdoor environment with low signal-to-
noise ratio, and co-channel interference. Because of the unpredictability of the outdoor environment and the 
proliferation of various OFDM standards, the simulation will utilize only one algorithm for modeling 
outdoor environments and the IEEE 802.11a standard. 
 
THESIS DIRECTED:  
 
Grant, A., “Performance of Orthogonal Frequency Division Multiplexing in a High Noise, Low Signal-to-









PERFORMANCE ANALYSIS OF IEEE STANDARD 802.16A 
Tri T. Ha, Professor 
Department of Electrical and Computer Engineering 
Sponsor: National Security Agency 
 
OBJECTIVE: To develop a simulation model to study the performance of the IEEE 802.16a standard in 
different types of channels.  
 
SUMMARY: With the ever-increasing popularity of wireless Internet, its scale is broadening. While the 
IEEE 802.15 standard provides the parameters necessary for a wireless personal area network (WPAN), the 
IEEE 802.16a standard provides broadband wireless access (BWA) or a wireless metropolitan area network 
(WMAN). Popularly referred to as Wi-Max, the standard uses cellular topography with a base station and 
subscriber stations and cuts down on infrastructure and thus can be used in most environments. The 
802.16a standard can take advantage of the popular Orthogonal Frequency Division Multiplexing (OFDM) 
modulation technique. This study used a developed synchronization algorithm and tested its performance 
on 802.16a. In addition, it tested the standard’s performance in different types of channels. Various 
techniques were evaluated, including interleaving and antenna diversity. The 802.16a standard employs a 
form of transmit diversity called Space-Time Coding. The transmit diversity was compared with Maximal–
Ratio Combining receiver diversity. The evaluation was done in simulation developed in MATLABTM; the 
simulations show drastic improvement when using the aforementioned techniques, particularly diversity. 
 
THESIS DIRECTED:  
 
Allen, J., “Performance Analysis of 802.16a,” Master’s Thesis, Naval Postgraduate School, June 2005. 
 
 
PROTOTYPE SYSTEM FOR DETECTING AND PROCESSING OF IEEE 802.11G SIGNALS 
UNDER DIFFERENT OPERATIONAL ENVIRONMENTS 
Tri T. Ha, Professor 
Department of Electrical and Computer Engineering 
Sponsor: Naval Information Warfare Activity 
 
OBJECTIVE: To develop a prototype using commercially-available low-cost hardware and software 
solutions to detect, classify, and process a wireless IEEE 802.11g Orthogonal Frequency Division 
Multiplexing (OFDM) compliant network signal with the use of directional antennas. To evaluate the most 
promising products on the ground under different scenarios. 
 
SUMMARY: A modern military environment requires flexible, capable, and robust communications 
systems. Wireless communications infrastructures can provide all these services that are absolutely 
necessary to the soldiers on the battlefield or to the mission planners. The IEEE 802.11g wireless local area 
network (LAN) seems to fit the military needs since it can provide data rates up to 54 Mbps and it is 
backward compatible with the earlier 802.11b specification.  
The purpose of this thesis was to implement, analyze, and evaluate the performance of an outdoor 
point-to-point 802.11g wireless local area network (WLAN) under different operational environments. The 
implementation was achieved using two low-cost commercially available wireless bridges and directional 
external antennas from a well-known manufacturer, Cisco. As part of the analysis, the effective throughput 
of this standard, the packet error rate and the received signal strength were measured in each of the 
following three environments: suburban area, medium density vegetation, and coastal. The signal path loss 
was then calculated from the recorded results and was compared to theoretical results from common 
outdoor propagation models. A new path loss exponent, n, was also estimated for each case. Based on this 
exponent, the free space path loss model was properly modified in order to fit the measured path loss 
results. 
 




THESIS DIRECTED:  
 
Filtikakis, S., “Performance Analysis of IEEE 802.11g Signals Under Different Operational 
Environments,” Master’s Thesis, Naval Postgraduate School, September 2005. 
 
 
ADVANCED GUIDANCE LAWS FOR MISSILE INTERCEPT AGAINST MANEUVERING 
TARGET 
Robert G. Hutchins, Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: Unfunded 
 
OBJECTIVE: To assess alternative and hybrid guidance laws for use in anti-air and anti-ballistic missile 
(ABM) target intercept studies. 
 
SUMMARY: The thrust of this research was to assess the relative merits of alternative missile guidance 
laws for use against maneuvering and accelerating targets. This project involved simulating an interceptor 
missile and studying the effect of alternative missile guidance laws on its range and effectiveness. Current 
studies have been based on an aerodynamic advanced-medium-range-air-to-air sized missile against fighter 
aircraft. This past year's effort continued to focus on creating a realistic 6-degree of freedom (DOF) 
simulation model for the missile, including all necessary aerodynamic effects in MATLABTM /Simulink. 
Numerous problems with the simulation model, especially in the trans-sonic flight region, remain to be 
worked out.  
 Portions of this work were presented in the short course “Technologies for Information 
Operations,” given to members of the Swedish National Defense College last year. 
 
 
DATA FUSION FOR MULTI-SENSOR TRACKING  
Robert G. Hutchins, Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: Unfunded 
 
OBJECTIVE: To develop and test robust data fusion algorithms for merging data from two or more 
sensors of different types for path tracking. 
 
SUMMARY: This research focused on merging information from a distributed sensor network. Noise and 
clutter were considered. The current research focus tracked along constrained motion paths, such as a road 
network, using multiple inexpensive sensors with coarse localization and attribute information. This latter 
problem is applicable in tracking potential terrorists along road networks using inexpensive acoustic 
sensors with coarse geometric localization and acoustic signature attributes. This research resulted in a 




Sworder, D.D., Boyd, J.E., Elliott, R.J., and Hutchins, R.G., “Multi-Sensor Tracking on a Grid-II,” 
Proceedings of the 39th Asilomar Conference on Signals, Systems, and Computers, Monterey, California, 
IEEE Service Center, pp. 574-578, Piscataway, New Jersey, November 2005. 
 
 
ANTENNA DESIGN FOR UNMANNED AERIAL VEHICLES APPLICATIONS 
David C. Jenn, Professor 
Department of Electrical and Computer Engineering 
Sponsor: Temasek Defense Systems Institute 
 
SUMMARY: Examined several of the unique aspects and requirements of unmanned aerial vehicle (UAV) 
antennas, and proposed several antenna designs. The designs were simulated using state of the art 




computational electromagnetics codes. They included a broadband counter-wound spiral antenna for dual 
linear polarization, and a printed circuit dipole capable of simultaneous sum and difference element 
patterns. Mutual coupling in a small array was also modeled, to examine its effect on direction finding 
angle of arrival measurements. Some methods of mutual coupling compensation were suggested. The 
propagation of communication and data link signals between a UAV and ground station in an urban 
environment was also studied. 
 
 
DIGITAL ANTENNAS FOR COMMUNICATIONS AND RADAR 
David C. Jenn, Professor 
Department of Electrical and Computer Engineering 
Sponsor: Temasek Defence Systems Institute 
 
SUMMARY: This research examined the current wireless chip technology to determine if existing 
commercial-off-the-shelf (COTS) devices can be used to construct digital transmit and receive antennas. 
The specific tasks included researching manufacturer’s hardware data sheets for modulators and 
demodulators, procuring development boards, performing measurements to characterize the board’s 
electrical performance, and running computer simulations of digital arrays using the measured board data. 
The following goals were achieved: 1) the Analog Devices AD8347 demodulator board was 
selected as the primary receive antenna component after a study of several COTS components; 2) testing 
and characterization of the AD8347 board was performed, including digitization of signals and integration 
with a host controller; 3) synchronization of multiple demodulator boards was achieved; and 4) a wireless 




Jenn, D., Melich, M., and Johnson, R., “Digital Array Radar for BMD and Counter-Stealth,” Ballistic 
Missile Defense Program Office, Washington, D.C., 28 October 2005. 
 
THESES DIRECTED:  
 
Ong, W., “Commercial, Off-the-Shelf Direct Digital Synthesizers for Digital Array Radar,” Master’s 
Thesis, Naval Postgraduate School, December 2005. 
 
Yong, Y.C., “Receive Channel Architecture and Transmission System for Digital Array Radar,” Master’s 
Thesis, Naval Postgraduate School, December 2005. 
 
 
TECHNOLOGY AND CONCEPTS FOR POSITION DETERMINATION OF DISTRIBUTED 
SENSOR AND ARRAY ELEMENTS 
David C. Jenn, Professor 
Department of Electrical and Computer Engineering 
Michael E. Melich, Research Professor 
Rodney W. Johnson, Visiting Professor 
Meyer Institute of Systems Engineering 
Sponsor: Office of Naval Research 
 
SUMMARY: Recent developments in digital antenna and sensor technology make it practical to use 
random or irregularly spaced self-contained sensor elements that are distributed over relatively large areas. 
A primary example is a high frequency (HF) or very high frequency (VHF) array consisting of elements 
placed at “locations of opportunity” over the surface of a ship. On a ship or other dynamic platform, the 
element positions are continuously changing, and this fact must be taken into account in the digital 
beamforming to avoid degradation in the sidelobes, gain, and beam pointing. This research examined a 
wide range of solutions to the position determination problem. These solutions were evaluated based on 
cost, performance, complexity, and technical risk. The techniques were incorporated into system 








TECHNOLOGY AND TECHNIQUES FOR POSITION LOCATION 
David C. Jenn, Professor 
Department of Electrical and Computer Engineering 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To conduct a survey and technical evaluation of all applicable positioning methods. 
Feasible concepts based on performance, complexity, and technical risks were identified. The performance 
measures were determined with the help of the sponsor. Cost was an issue, but concepts were not discarded 
on negative cost estimates alone if it had some unique advantages in other areas. This task involved some 
elementary modeling and simulation. For the second task, a down-selection was performed and a more in-
depth analysis or simulation conducted for the remaining concepts. The third task was to examine the 
technology requirements for each method. Finally, the candidate solutions to the positioning problem were 
compared and some final recommendations were presented.  
 
SUMMARY: In this phase of the research, a crucial aspect of a new antenna concept, referred to as an 
“opportunistic array,” was investigated. An opportunistic array is an integrated, ship-wide, digital, phased 
array, where elements are placed at available open areas over the entire length of the ship. The elements are 
self-standing transmit/receive (T/R) modules in that they have no hardwire connections other than prime 
power. Synchronization signals, beam control data, and digitized radar signals are passed wirelessly 
between the elements and a central signal processor below deck. There are many applications for such an 
array, but a primary one is ballistic missile defense (BMD). The position location problem is a critical issue 




Jenn, D., Melich, M., Johnson, R., and Solitario, W., “Update on Aperstructures, Opportunistic Arrays, and 
Position Location Work,” Program Review, Naval Postgraduate School, 7 July 2005. 
 
Jenn, D., Melich, M., Johnson, R., and Willis, N., “Aperstructures, Opportunistic Arrays, and Position 
Location,” Program Kickoff Meeting, Naval Postgraduate School, 9 January 2005. 
 
Jenn, D., Melich, M., Johnson, R., and Willis, N., “Aperstructures, Opportunistic Arrays, and Digital 
Beamforming,” Second Aperstructures Workshop, Georgia Tech, Atlanta, Georgia, 19-20 April 2005. 
 
THESIS DIRECTED:  
 
Hong, T.C., “System Study and Design of Broad-Band U-Slot Microstrip Patch Antennas for 
Aperstructures and Opportunistic Arrays,” Master’s Thesis, Naval Postgraduate School, December 2005. 
 
 
IMPROVING SHIP POWER RELIABILITY  
Alexander L. Julian, Assistant Professor 
Department of Electrical and Computer Engineering 
Sponsor: Naval Postgraduate School  
 
OBJECTIVE: To develop simulation and analysis tools to more accurately model power system behavior 
at every level, from stability of power distribution at the top level down to electrical stress a the component 
level. To investigate and document the performance limits of digital control applied to solid-state power 
management. To focus on performance attributes that best serve the needs of the Navy, such as 1) improved 
reliability, maintainability, availability (RMA), prediction of electrical stress throughout power system 
improves reliability, embedded prognostics and diagnostics improve RMA; 2) cost reduction of control 
hardware, software, and firmware at the power component (i.e., power converter) and power function (i.e., 








WEATHER RADAR PROCESS FOR RAPID SCANNING TACTICAL RADARS 
Jeffrey B. Knorr, Professor 
Department of Electrical and Computer Engineering 
Sponsor: Prosensing, Inc. 
 
OBJECTIVE: To provide improved support for air operations in the battlespace by adding a weather 
processor to a rapid scan tactical radar. 
 
 
CO-CHANNEL MITIGATION STUDY 
Frank Kragh, Assistant Professor 
Department of Electrical and Computer Engineering 
Sponsor: Secretary of the Air Force/FMBMB-AFOY 
 
OBJECTIVE: To quantitatively evaluate the narrowband co-channel interference problem for Gaussian 
Minimum Shift Keying (GMSK) signals corrupted by co-channel interference, design receivers that 
mitigate the effects of co-channel interference, and implement design in a soft radio. 
 
 
MULTIPLE INPUT MULTIPLE OUTPUT (MIMO) SYSTEMS ANALYSIS (MIMOSA) 
Frank Kragh, Assistant Professor 
Department of Electrical and Computer Engineering 
Sponsor: Naval Postgraduate School (Research Initiation Program) 
  
SUMMARY: The major research area during calendar 2005 was Multiple Input Multiple Output (MIMO) 
Systems Analysis (MIMOSA). MIMOSA is a two-year project funded by the Naval Postgraduate School 
(NPS) Research Initiation Program (RIP) begun in October 2003. This research investigated Multiple Input 
Multiple Output (MIMO) communication methods for radio communication that simultaneously offers high 
capacity, low probability of detection, and high resistance to corruption. The principal focus of this 
research was the performance and spectral efficiency of MIMO communication systems under various 
channel and interference conditions. The objective was to increase the capacity for a given signal power, 
decrease the signal power for a given capacity, and increase the reliability of the communication link 
beyond that capable in current systems. This work was intended to establish a path for future covert radio 
system acquisition, including, perhaps, modules of the Joint Tactical Radio System and special purpose 
covert radios for U.S. military and the U.S. intelligence community. 
 
 
ADVANCED FERRITE ANTENNA TECHNICAL DEVELOPMENT - PHASE I 
Jovan E. Lebaric, Research Associate Professor 
Richard W. Adler, Research Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: U.S. Marine Corps Systems Command  
 
OBJECTIVE: To participate in the advanced ferrite antenna development and performance analysis for 
U.S. Marine Corps applications. 
 
 




APPLIANT NAVAL SECURITY GROUP (NSG) SHORT COURSE 
Jovan E. Lebaric, Research Associate Professor 
Richard W. Adler, Research Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: Naval Security Group Command 
 
OBJECTIVE: To conduct four offerings (25 attendees each, 100 attendees yearly) of a five-day applied 




COMMUNICATIONS EMITTER SENSING AND ATTACK SYSTEM (CESAS) ANTENNA 
SUITE 
Jovan E. Lebaric, Research Associate Professor 
Richard W. Adler, Research Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: Naval Security Group Activities 
 
OBJECTIVE: To develop, implement, and test an antenna suite for mobile and stationary electronic 
sensing and electronic attack operations between 120 MHz and 2500 MHz, for the Communications 
Emitter Sensing and Attack System (CESAS) platform. 
 
 
CONCEALED WEAPONS DETECTION FOR HOMELAND SECURITY (HLS) – PHASE III 
Jovan E. Lebaric, Research Associate Professor 
Richard W. Adler, Research Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: Department of Homeland Security 
 
OBJECTIVE: To provide course materials on commercial aircraft vulnerability to terrorist actions for 
CS3660, Critical Infrastructure Protection. This material will include overview of threats, analysis of 
vulnerabilities, and tools to enable policymakers to take off various options for improving commercial air 
transportation resilience to terrorist acts. 
 
 
DEVELOPMENT AND DELIVERY OF ULTRAWIDEBAND, OMNIDIRECTIONAL, VEHICLE-
MOUNTED ANTENNAS FOR THE JOINT TACTICAL RADIO SYSTEM (JTRS)  
Jovan E. Lebaric, Research Associate Professor 
Richard W. Adler, Research Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: U.S. Marine Corps Systems Command 
 
OBJECTIVE: To develop prototype, validate, and deliver two fully-operational, omnidirectional, 
ultrawideband (omni wave) antennas, specifically designed for Joint Tactical Radio System (JTRS) use on 
High Mobility Multipurpose Wheeled Vehicle (HMMWV) platforms. 
 
 
DIRECT-EXCITATION FOR HIGH-POWER SUBMARINE WAVEDRIVER 
Jovan E. Lebaric, Research Associate Professor 
Richard W. Adler, Research Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: Naval Security Group Command 
 
OBJECTIVE: To develop and implement a version of the direct-excitation WaveDriver operating in the 
~100MHz to ~18GHz range and optimized for a given submarine mast/radome. 
 




DIRECTION-FINDING (DF) FOR COMMUNICATION WARFARE: SHORT COURSE 
Jovan E. Lebaric, Research Associate Professor 
Richard W. Adler, Research Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: Space and Naval Warfare Systems Command - San Diego 
 
OBJECTIVE: To develop and offer (up to 25 attendees) a three-day Direction-Finding (DF) Technology 
Update short course. The course presents direction-finding technologies, providing interactive learning with 
instruction and exercises in the areas of DF principles, techniques, and applications. Special attention will 
be given to ultra-wideband direction-finding technologies, with presentation of recent developments by the 
Naval Postgraduate School (NPS) for operational use. 
 
 
ENCAPSULATED WAVEPEARL ULTRAWIDEBAND  
Jovan E. Lebaric, Research Associate Professor 
Richard W. Adler, Research Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: Naval Information Warfare Activities 
 
OBJECTIVE: To develop and implement an improved version of the Direct Excitation (DEX) 
WaveDriver antenna subsystem, with foam-filled, all-weather sealed (encapsulated) radome for improved 
resilience to shock and vibration. The intended operating frequency range is from 100 MHz to 12 GHz. A 
pair of subsystems will be delivered, ready for all-weather, full-operation on a surface ship. 
 
 
OMNIDIRECTIONAL LOW-BAND ANTENNA SUBSYSTEM FOR GROUND VEHICLE 
APPLICATIONS 
Jovan E. Lebaric, Research Associate Professor 
Richard W. Adler, Research Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: Research, Development and Engineering Command (RDECOM), Army’s Information 
Technologies and Integrated Systems Center (CERDEC) 
 
OBJECTIVE: To develop a low-frequency (~20 MHz to as near ~300 MHz as possible) antenna 




OMNIDIRECTIONAL ULTRA-WIDEBAND ANTENNA 
Jovan E. Lebaric, Research Associate Professor 
Richard W. Adler, Research Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: Naval Security Group Command 
 




RAPID PROTOTYPING OF 3D PRINTED NANOCOMPOSITES 
Jovan E. Lebaric, Research Associate Professor 
Richard W. Adler, Research Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: Nanosonic, Inc. 
 
OBJECTIVE: To further develop rapid prototype processes with emphasis in electromagnetic materials 
for Navy systems. The Naval Postgraduate School (NPS) team has extensive experience in ultra wideband 




(UWB) technology development for RF-based systems, military platforms, and tactical communications 
(including wearable antennas), as well as in electromagnetics and performance validation. NPS is well 
positioned to perform RF experimental work on both classified and unclassified materials and components.  
The program will study the results of techniques such as Electrostatic Self Assembly (ESA) and 




RT-64 FULL-SPECTRUM STARE RECEIVER 
Jovan E. Lebaric, Research Associate Professor 
Richard W. Adler, Research Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: Space and Naval Warfare Systems Command  
 
OBJECTIVE: To develop and deliver a full-spectrum stare receiver (FSSR) subsystem for capturing new 
and unknown signals, such as transient signals of short duration and “random” (non-periodic) occurrence. 
The proposed receiver architecture will also mitigate the receiver desensitization due to the presence of 
strong interferers (intentional or unintentional) that would otherwise “mask” the much weaker signals. 
 
 
SKYTRACK BROADBAND SWITCHED-BEAM UNMANNED AERIAL VEHICLE (UAV)-TO-
LAND VEHICLE COMMUNICATIONS SUBSYSTEM 
Jovan E. Lebaric, Research Associate Professor 
Richard W. Adler, Research Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: U.S. Special Operations Command 
 
OBJECTIVE: To develop, implement, and validate a mobile unmanned aerial vehicle (UAV)-tracking 
antenna subsystem to operate with multiple UAV signal sources, in the 2.4 and 5.8 GHz ISM bands. 
 
 
SPECTRUMSHIELD COUNTER-IMPROVISED EXPLOSIVE DEVICE (IED) SYSTEM 
Jovan E. Lebaric, Research Associate Professor 
Richard W. Adler, Research Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: U.S. Marine Corps Systems Command 
 
OBJECTIVE: To develop a Spectrumshield ultra-portable, ultrawideband electronic attack system based 
on commercially available components and subsystems, save for a custom-designed, ultrawideband wave-
driver antenna, and custom-developed software to implement the desired system functionality. 
 
 
TWO-PORT DIRECT-EXCITATION WAVEDRIVER FOR SUBSURFACE APPLICATIONS 
Jovan E. Lebaric, Research Associate Professor 
Richard W. Adler, Research Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: Naval Security Group Command 
 
OBJECTIVE: To develop and implement a two-port, dual-polarization version of the direct-excitation 








ULTRAWIDEBAND ANTENNA/COMMUNICATIONS TECHNOLOGIES BRIEFING 
Jovan E. Lebaric, Research Associate Professor 
Richard W. Adler, Research Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: Space and Naval Warfare Systems Command - San Diego 
 
OBJECTIVE: To prepare and present a briefing summarizing the technology and applications of antenna 
and communications technologies of interest to the SSEE, Inc., F program. 
 
 
ULTRA-WIDEBAND DIRECT EXCITATION FOR HIGH-POWER SUBMARINE 
APPLICATIONS 
Jovan E. Lebaric, Research Associate Professor 
Richard W. Adler, Research Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: Naval Security Group Command 
 
OBJECTIVE: To develop and implement an improved version of direct-excitation (DEX) antenna 
technology, with light weight and minimum height, operating in the ~100MHz to ~16GHz range and 
optimized for a given submarine mast/radome. 
 
 
WAVEDRIVER ANTENNA ARRAY FOR SHIPBOARD DIRECTION-FINDING APPLICATIONS 
Jovan E. Lebaric, Research Associate Professor 
Richard W. Adler, Research Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: Naval Security Group Command 
 
OBJECTIVE: To develop, prototype, and deliver and ultra-wideband circular array, comprising eight 
eight-inch-tall WaveDriver ultra-wideband antennas, for shipboard direction-finding applications. The 
WaveDriver antennas will be designed with the direct-excitation feed system and SMA connectors for 
maximum bandwidth. Researchers will also assist with algorithm development for direction finding, based 
on both amplitude and phase comparison between array elements. 
 
 
WAVEPORT MULTIFUNCTIONAL ULTRAWIDEBAND 
Jovan E. Lebaric, Research Associate Professor 
Richard W. Adler, Research Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: U.S. Marine Corps Systems Command 
 
OBJECTIVE: To develop, prototype, validate, and deliver a Waveport smart antenna system to improve 
communications link performance and provide direction-finding (DF) capability on vehicles such as the 
High Mobility Multipurpose Wheeled Vehicle (HMMWV). 
 
 
WIRELESS COMMUNICATIONS SHORT COURSE 
Jovan E. Lebaric, Research Associate Professor 
Richard W. Adler, Research Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: Naval Security Group Command 
 
OBJECTIVE: To redesign and update the Wireless Communications (WICOM) short course based upon 
feedback from the past two years (December 2002-2004) of offerings for the Naval Security Group (NSG). 
The updated short course will incorporate new technologies, including WIMAX (802.16), Orthogonal 
Frequency Division Multiplexing (OFDM), and multi-band OFDM, as well as the latest advances in 




cellular, wireless local area networks, software-defined radio, antennas, and ultrawideband. The project 




AN ADVANCED TECHNOLOGY DEMONSTRATION OF A REMOTELY CONFIGURABLE 
FIELD-PROGRAMMABLE GATE ARRAY 
Herschel H. Loomis, Jr., Professor 
Department of Electrical and Computer Engineering and Space Systems Academic Group 
Sponsor: Naval Postgraduate School  
 




CONFIGURABLE FAULT-TOLERANT PROCESSORS (CFTP) FOR RELIABLE SPACE-BASED 
COMPUTING 
Herschel H. Loomis, Jr., Professor 
Department of Electrical and Computer Engineering and Space Systems Academic Group 
Alan Ross, Professor 
Navy Tactical Exploitation of National Capabilities Chair Professor, Space Systems Academic Group 
Sponsor: Secretary of the Air Force and National Reconnaissance Office 
 
OBJECTIVE: To demonstrate the value of the remote configurability of the field programmable gate 
array (FPGA) to space computing. To develop a single event upset (SEU) tolerant space-based computer 
using commercial-off-the-shelf (COTS) FPGAs to demonstrate the feasibility of using Triple Modular 
Redundancy (TMR) to correct errors without resorting to system reset. To build and fly a Configurable 
Fault Tolerant mission computer on NPSat, MidSTAR, and a satellite in a high-radiation orbit. To test the 
Configurable Fault-Tolerant Processors (CFTP) in a ground-based radiation facility. 
 
SUMMARY: This project is manifested on two satellites, NPSat and MidSTAR, both planned for an 
October 2006 launch. This experiment consists of a housing, power supply, microprocessor board for 
support and communications, and an experiment board with two FPGAs, 11 memory chips, and a crystal. 
The qualification version of the experiment board is completed and is being used for test and software 
development. The power supply board has completed functional testing. The support processor board 
design is complete, and the housing design is complete.  
 In support of the first objective, a processor system consisting of the KDLX processor, a block 
RAM, a block ROM boot loader, and a PC104 interface instantiated on the X1 FPGA of the CFTP board. 
The PC104 interface is the CFTP board's window to the outside world, all data from the processor board to 
the CFTP board pass through this interface. Researchers also developed a suite of tools used in writing 
code for the processor system; this suite includes an assembler, custom tools to format the assembled code, 
and a tool to load this code onto the CFTP board. 
 In support of the second objective, researchers have built up this system so that anyone with an 
Internet connection can connect via the CFTP development computer to the CFTP stack itself. This link 
simulates the connection between the CFTP stack and the ground station. For development purposes, the 
link allows authorized users to log into the CFTP development personal computer (PC) and establish a 
connection with the surrogate processor board. The link provides full access to the board for programming 
and debugging. Other tools for CFTP experimenting include telemetry to indicate state of health (power 
usage, temperature, etc.), a method of remotely powering up the board, and a system for scheduling user 




Coudeyras, J.C., “Radiation Testing of the Configurable Fault Tolerant Processor (CFTP) for Space-Based 
Applications,” Master’s Thesis, Naval Postgraduate School, December 2005. 
 




Majewicz, P.J., “Implementation of a Configurable Fault Tolerant Processor (CFTP) Using Internal Triple 
Modular Redundancy (TMR),” Master’s Thesis, Naval Postgraduate School, December 2005. 
 
Moon, R.L., “Migration of a Real-Time Optimal-Control Algorithm: From MATLABTM to Field 
Programmable Gate Array (FPGA),” Master’s Thesis, Naval Postgraduate School, December 2005. 
 
Salmon, J.B., “Naval Postgraduate School Satellite 1 Solar Cell Measurement System,” Master’s Thesis, 
Naval Postgraduate School, September 2005. 
 
 
GUSTY ORIOLE, COMPUTER ARCHITECTURES AND ALGORITHMS FOR SPACE 
APPLICATIONS 
Herschel H. Loomis, Jr., Professor 
Department of Electrical and Computer Engineering 
Sponsor: Secretary of the Air Force/FMBMB-AFOY 
 
OBJECTIVE:  This project is concerned with the application of computer algorithms to specific military 
space projects, the development of specialized computer architectures for military space applications, and 
the support of space-systems curricula. 
 
 
NAVAL RESERVE SECURITY GROUP COMMAND (NRSGC) RESEARCH SUPPORT 
Herschel H. Loomis, Jr., Professor 
Rita Painter, SPAWAR, San Diego, Liaison 
Department of Electrical and Computer Engineering 
Sponsor: National Security Administration  
 
SUMMARY: Naval Reserve Security Group Command (NRSGC) intelligence/cryptologic analyst support 
to the Advanced Research and Development Activity (ARDA) research program Novel Intelligence from 
Massive Data (NIMD). 
 
 
PROJECT GUSTY ORIOLE (U) 
Herschel H. Loomis, Jr., Professor 
Department of Electrical and Computer Engineering and Space Systems Academic Group 
RADM Thomas Betterton, USN (Ret.), Space Technology Chairman 
Space Systems Academic Group 
Alan Ross, Professor 
Navy Tactical Exploitation of National Capabilities Chair Professor, Space Systems Academic Group 
Sponsor: National Reconnaissance Office 
 
OBJECTIVE: To conduct research into architectures and algorithms for the acquisition, processing, and 
communication of tactical information. To provide support for the course Space Systems 3001, Military 
Applications of Space and Military Space Systems and Technologies. 
 
SUMMARY: Completed work on the following tasks: 
 
a) Configurable Fault Tolerant Processor (CFTP) manifested on two satellites, MidSTAR1 and 
NPSAT1, to launch October 2006. Project has also received significant support from two other 
National Reconnaissance Office (NRO) offices. 
b) Supervised (with Dr. Michael Price) Maj. Chris Miller’s Ph.D. dissertation on development of 
high-accuracy geolocation algorithms. 
c) Made significant progress on improving the Geolocation Workbench by adding 3-D capability, 
geo-mapped complex ambiguity function (CAF) capability, Ionospheric correction, and 
incorporating real data into the workbench. 




d) Supported courses SS 3001 and SS4051 by the development of geolocation material, the 
arrangement of field trips to visit contractor sites, and consulting support to the design project of a 
signals-intelligence (SIGINT) architecture for military support. 
e) Attended meetings of government LPI Communications Committee. 
f) Transitioned Maritime Domain Awareness research to a Naval Postgraduate School (NPS)-funded 




Riley, J., et al., “An Architecture for Maritime Domain Awareness (U),” Design project for Course 




Davies, R.T., “Integrating the Cross Ambiguity Function into the Geolocation Workbench and Analysis 
with Real-World Signaling Data (U),” Master’s Thesis, Naval Postgraduate School, September 2005. 
 
Hartwell, G., “Improved Geo-Spatial Resolution Using a Modified Approach to the Complex Ambiguity 
Function (CAF),” Master’s Thesis, Naval Postgraduate School, September 2005. 
 
Johnson, J.S., “LPD Communications Over Packet Networks,” Master’s Thesis, Naval Postgraduate 
School, September 2005. 
 
LeBlanc, J.L., “A Polynomial Approach to the Adaptive Control of a Laser Pointing System,” Ph.D. 
Dissertation, Naval Postgraduate School, December 2005, (Dissertation Committee member). 
 
Maes, W.R., “Trans-Ionospheric Propagation Effects on Time Difference of Arrival Geolocation 
Algorithm,” Master’s Thesis, Naval Postgraduate School, September 2005. 
 
Miller, C.M., “Mitigating Systematic Error in Geolocation,” Ph.D. Dissertation, Naval Postgraduate 
School, June 2005.  
 
Monaghan, B.R., “A User-Configurable FPGA-Based SONET Interface,” Master’s Thesis, Naval 
Postgraduate School, September 2005. 
 
Ugolini, S.M., “Three-Dimensional TDOA Geolocation of Electromagnetic Emitters with the Geolocation 
Workbench,” Master’s Thesis, Naval Postgraduate School, June 2005. 
 
 
TRIPLE-MODULAR-REDUNDANT ARCHITECTURES  
Herschel H. Loomis, Jr., Professor 
Department of Electrical and Computer Engineering 
Sponsor: National Reconnaissance Office 
 
OBJECTIVE: To develop a single event upset (SEU)-tolerant space-based computer using commercial 
Field Progammable Gate Arrays (FPGAs) to demonstrate the feasibility of using triple-modular redundancy 
to correct errors without resorting to system reset. To demonstrate the value of the remote configurability of 
the FPGA to space computing. To build and fly a Triple-Modular-Redundant (TMR) mission computer on 
NPSSAT, Midstar, and a satellite in a high-radiation orbit. 
 
 




NETWORK CENTRIC ANALYSIS OF CRYPTOLOGIC CAPABILITIES 
John C. McEachen, Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: U.S. Special Operations Command 
 
OBJECTIVE: An analysis of Naval Postgraduate School (NPS) capabilities tailored for special operations 
will be performed to determine applicability toward cryptological integration. Additionally, some funding 
will be used to procure networking equipment in support of follow-on analysis for the U.S. Special 
Operations Command (SOCOM). 
 
SUMMARY: This effort surveyed NPS capabilities across NPS departments and identified research of 
interest to SOCOM. Specifically, a development path for integration of video with the Ground Signals 
Intelligence (SIGINT) Kit (GSK) was identified, leveraging off the current Tactical Network Technology 
(TNT) effort. Additionally, several aspects of sensor networking were identified as having potential for 
future maritime special operations forces (SOF) integration.  
 
 
NETWORK CONTROL AND MANAGEMENT 
John C. McEachen, Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: Naval Engineering Logistics Office 
 
OBJECTIVE: To conduct research into control and management techniques suitable for fiber optic 
networks and to develop methods and prototypes for performing vendor-independent management of 
network elements.  
 
SUMMARY: Implementation of control and management functions in Synchronous Optical Network 
(SONET) and Synchronous Digital Hierarchy (SDH) networks is highly varied and fractious due to the lack 
of a large consumer base to demand consistent standards. Unfortunately, much of the Department of 
Defense (DoD) communications infrastructure runs over SONET/SDH networks. Consequently, network 
administrators have to deal with incompatibilities in vendor implementations. This research implanted the 
field programmable gate array (FPGA)-based architecture defined in previous research efforts and created 
an initial prototype that allows for analysis of control and management communications. Aspects of this 




McEachen, J. and Zachary, J., “Accentuating Anomalies in Computer Network Conversations for 
Enhanced Security,” World Scientific and Engineering Academy and Society (WSEAS) Transactions on 




McEachen, J. and Zachary, J., “Emphasizing Anomalous Events in Computer Networks for Improved 
Security,” 5th World Scientific and Engineering Academy and Society (WSEAS) International Conference 
on Multimedia and Interactive Video, Kerkyra, Greece, 17-19 August 2005. 
 
McEachen, J. and Zachary, J., “A Novel Approach to Accentuating Anomalous Events in Complex 





McEachen, J.C., “A Sonet Overhead Recorder,” Laboratory for Telecommunications Science, Adelphi, 
Maryland, 30 January 2005. 
 






Lashmet, P., “Hardware Implementation of a Synchronous Optical Network Data Communication Channel 
Protocol Analyzer,” Master’s Thesis, Naval Postgraduate School, December 2005. (Awarded Space and 
Naval Warfare Systems Command Award in Electronic Systems Engineering for Distinguished Academic 
Achievement.) 
 
Monaghan, B., “A User-Configurable FPGA-Based SONET Interface,” Master’s Thesis, Naval 
Postgraduate School, September 2005. 
 
Ng, H.P., “Performance Analysis of Management Techniques for SONET/SDH Telecommunications 
Networks,” Master’s Thesis, Naval Postgraduate School, March 2005. 
 
Olsavsky, V., “Implementing a Patternless Intrusion Detection System; A Methodology for Zippo,” 
Master’s Thesis, Naval Postgraduate School, September 2005. 
 
Swanson, B. and Gregoire, K., “SONET/SDH Data Communication Channel Header Data Extraction and 
Analysis,” Master’s Thesis, Naval Postgraduate School, June 2005. 
 
Tay, Y.K.W., “A Performance Analysis of Management Information Due to Data Traffic Provisioning in a 
SONET/SDH Communications Network,” Master’s Thesis, Naval Postgraduate School, June 2005. 
 
 
NEW OFFICER CONTINUING EDUCATION COURSE FOR NAVAL SECURITY GROUP (NSG) 
John C. McEachen, Associate Professor 
Murali Tummala, Professor 
Randy Borchardt, Research Associate 
Weilian Su, Assistant Professor 
Department of Electrical and Computer Engineering 
Sponsor: Commander, Naval Security Group 
 
OBJECTIVE: To develop a five-day short course encompassing the principles, techniques, and 
implementation of current and emerging/enabling technologies for wireless and sensor network 
communications, with an emphasis on computer network operations. The course will be offered at the 
Naval Postgraduate School in Monterey, California. 
The goal of this course is to provide students with a foundation of current and emerging trends in 
wireless, ad-hoc, and sensor networks and their use in computer network operations. Attendees will gain an 
understanding of the principles, technologies and applications of  
 
• Wireless Network Architectures 
• Wireless Network Protocols 
• Wireless Network Services 
• Sensor Network Technologies 
• Computer Network Operations 
 
A significant portion of this course is classified and will be conducted in Secure Compartmented 
Information (SCI) spaces. The course will include approximately six laboratory sessions covering a variety 
fundamental wireless networking exercises to provide hands-on experience. The first offering of the course 
is scheduled for the week of 24 July 2006. 
 
 




PACKET SWITCHED NETWORKS SHORT COURSE 
John C. McEachen, Associate Professor 
Murali Tummala, Professor 
Randy Borchardt, Research Associate 
Department of Electrical and Computer Engineering 
LCDR Christopher Eagle, USN, Military Faculty 
Department of Computer Science 
Sponsor: Commander, Naval Security Group, Naval Information Warfare Activity  
 
OBJECTIVE: To develop and provide quarterly offerings to 25 attendees of a five-day networks short 
course encompassing the principles, techniques, and implementation of current and emerging/enabling 
technologies for packet switched network communications, with emphasis on computer network 
operations. The course will be offered at the Naval Postgraduate School in Monterey, California. 
 
SUMMARY: This course provides students with a foundation of current and emerging trends in packet 
switched networks and computer network operations. Attendees gain an understanding of the principles, 
technologies, and applications of  
 
• Network Architectures 
• Packet Switching Protocols 
• Network Services 
• Network Forensics 
• Computer Network Operations 
 
The course includes six laboratory sessions covering a variety fundamental networking exercises to provide 
hands-on experience. In 2005, the course was offered three times (for total of ten times since the first 




McEachen, J.C., Tummala, M., Eagle, C., and Borchardt, R., “Packet Switched Networks,” Short course 
presented to officers of the Naval Security Group, Monterey, California, 14-18 March 2005. 
 
McEachen, J.C., Tummala, M., Eagle, C., and Borchardt, R., “Packet Switched Networks,” Short course 
presented to officers of the Naval Security Group, Monterey, California, 20-24 June 2005.  
 
McEachen, J.C., Tummala, M., Eagle, C., and Borchardt, R., “Packet Switched Networks,” Short course 
presented to officers of the Naval Security Group, Monterey, California, 19-23 September 2005.  
 
 
SPECIAL OPERATIONS FORCES (SOF) SIGNALS INTELLIGENCE (SIGINT) MARITIME 
ENVIRONMENT SUPPORT TO JOINT THREAT WARNING SYSTEM (JTWS) RESEARCH, 
DEVELOPMENT, TEST, AND EVALUATION (RDT&E) 
John C. McEachen, Associate Professor 
Murali Tummala, Professor 
Weilian Su, Assistant Professor 
Department of Electrical and Computer Engineering 
Alexander Bordetsky, Associate Professor 
Department of Information Sciences 
Sponsor: U.S. Special Operations Command 
 
OBJECTIVE: This research describes Research, Development, Test, and Evaluation (RDT&E) actions, to 
support the Joint Threat Warning System (JTWS) Program. This includes investigating integration of smart 
dust technology into the JTWS Component Architecture Framework (JCAF), investigations into integrating 
Special Operations Forces (SOF) Signals Intelligence (SIGINT) maritime capabilities into the Tactical 




Network Topology effort, and classified signals analysis. This research will have four primary areas of 
focus: 
 
• Establishment of a workshop to provide a forum for research related to new trends of significance 
to SOF SIGINT operations with a focus on the maritime environment. 
• Investigation of efforts with Smart Dust programs such as WOLFPACK and a integration into the 
JCAF. 
• Integration of SOF SIGINT capabilities with Tactical Network Topology (TNT)/Surveillance and 
Target Acquisition Network (STAN) capabilities. 
• Support to the Cryptologic Research Lab for analysis of signals of interest to the Special 
Operations Command (SOCOM). 
  
SUMMARY: This effort established the SOF Maritime Advanced Research and Technology (SMART) 
forum and conducted two workshops in May and November 2005 to allow research relevant to SOF 
Maritime SIGINT operations to be presented in a common forum. The workshops were well attended with 
approximately 50 attendees each and prompted several new initiatives. This effort also examined smart dust 
technologies, such as WOLFPACK, and the procedure to bring them into conformance with JCAF. 
Specifically, an interface was developed for prioritizing and forwarding sensor information. This effort also 
examined and recommended specific technology of interest used in the Tactical Network Topology 
(TNT)/Surveillance and Target Acquisition Network (STAN) experiments and defined methods for 
integration with existing capabilities. Finally, the Cryptologic Research Laboratory investigated signals 





McEachen, J., Cheng, K.W., and Olsavsky, V.L., “Analysis and Presentation of Distributed Sensor Data for 
Network Intrusion Detection,” 4th World Scientific and Engineering Academy and Society (WSEAS) 
International Conference on Information Security, Communications and Computers (ISCOCO05), 16-18 
December 2005. 
 
McEachen, J., Zachary, J., Wang, J., and Cheng, K.W., “Conversation Exchange Dynamics: A New Signal 
Primitive for Network Security,” WSEAS Transactions on Signal Processing, Vol. 1, No. 3, pp. 283-290, 
December 2005. 
 
McEachen, J., Zachary, J., Wang, J., and Cheng, K.W., “Conversation Exchange Dynamics: A New Signal 
Primitive for Visualizing Network Intrusion Detection,” 4th WSEAS International Conference on 
Electronics, Control, and Signal Processing (ICECS05), Miami, Florida, 16-18 November 2005. 
 
Tope, M., McEachen, J., and Kinney, A., “Co-Operative Diversity Enhanced Ad Hoc Network (CODEAN) 




McEachen, J.C., “Trends in Computer Network Operations Research,” Special Operations Forces (SOF) 
Maritime Advanced Research and Technology (SMART) Workshop, Monterey, California, 30 November 
2005. 
 
McEachen, J.C., “Trends in Computer Network Operations Research,” SRC Corporation, Charleston, 
South Carolina, 30 August 2005. 
 
McEachen, J.C., “Trends in SIGINT Research,” Special Operations Forces (SOF) Maritime Advanced 
Research and Technology (SMART) Workshop, Monterey, California, 11 May 2005. 
 






Johnson, J., “LPD Communications over Packet Networks,” Master’s Thesis, Naval Postgraduate School, 
September 2005. 
 
Teo, C.K.A., “Performance Evaluation of a Routing Protocol in Wireless Sensor Networks,” Master’s 
Thesis, Naval Postgraduate School, December 2005. 
 
 
TRACKING AND MISSILE GUIDANCE FOR BOOST PHASE INTERCEPT IN BALLISTIC 
MISSILE DEFENSE 
James Bret Michael, Associate Professor 
Department of Computer Science 
Sponsor: Missile Defense Agency 
 
OBJECTIVE: To determine tracking architectures and interceptor guidance laws that optimize the 
performance of ballistic missile defenses for boost phase intercept.  
 
SUMMARY: Tracking algorithms to localize the threat ballistic missile after launch and determine its 
launch point were studied, as well as improved missile guidance algorithms to increase the capabilities of 




Sworder, D.D., Boyd, J.E., Elliott, R.J., and Hutchins, R.G., “Multi-Sensor Tracking on a Grid-II,” 
Proceedings of the 39th Asilomar Conference on Signals, Systems, and Computers, Monterey, California, 




Sworder, D.D., Boyd, J.E., Elliott, R.J., and Hutchins, R.G., “Multi-Sensor Tracking on a Grid-II,” 39th 
Asilomar Conference on Signals, Systems, and Computers, Monterey, California, November 2005. 
 
 
DESIGN OF PULSE MODE OPTICAL SENSOR 
Maj David Moore, USMC 
Department of Electrical and Computer Engineering  
Sponsor: Space and Naval Warfare Systems Command - San Diego 
 
OBJECTIVE: To study four-level semiconductor structures for use as pulse-mode optical detectors with 
pulse rate proportional to the incident optical power. The design of the sensor will be carried out using a 
Silvaco device simulator. These detectors can provide high signal-to-noise ratio and will be able to 
incorporate on-chip signal processing techniques for high-speed detection. 
 
 
EVOLUTIONARY ALGORITHM DESIGN OF IMPULSE RADIATING WIRE ANTENNAS 
Michael A. Morgan, Professor 
Department of Electrical and Computer Engineering 
Sponsor: Naval Surface Warfare Center - Dahlgren Division 
 
OBJECTIVE: To investigate the optimal design of an impulse radiating array, which maximizes peak 
field intensity at a specified spatial location near to the array due to a specified excitation waveform. 
 
SUMMARY: The impulse-radiating array is composed of a driven wire element and multiple reflector 
elements. The design parameters are lengths and locations of the various elements. A fast time-domain 
Hallén integral equation solver was developed and validated for computing currents and fields (both near 




and far) for impulse wire antenna arrays. This algorithm served as the computational engine for the particle 
swarm optimization (PSO) algorithm that searches the parameter space iteratively.  
The PSO algorithm was applied to the design of several wire arrays to maximize the peak transient 
electric field produced at a specified near-field location. These are parasitic arrays formed from parallel 
wires which have a single element driven by a specified voltage waveform and several passive wire 
reflectors. Design parameters are the lengths, radii and the 2-D planar locations of the wire reflectors. 
Different driving waveforms were considered, with distinct optimal array designs. A fast time-domain 
integral equation computational engine was used for evaluating performance during the optimization. 
Improvements in peak field approaching 100% were typically observed compared to a standard near-field 




Brinkman, W. and Morgan, M.A., “Impulse Array Antenna Design Using Particle Swarm Optimization,” 
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HIGH POWER MICROWAVE DEVELOPMENT/MODELING 
Michael A. Morgan, Professor 
Department of Electrical and Computer Engineering 
Sponsor: Naval Surface Warfare Center - Dahlgren Division 
 
OBJECTIVE: To provide computational and design support for high power microwave development. 
 
 
PENETRATION OF LOW FREQUENCY ELECTROMAGNETIC (EM) FIELDS THROUGH 
CONDUCTING CYLINDRICAL SHIELDS 
Michael A. Morgan, Professor 
Department of Electrical and Computer Engineering 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To develop and validate a computational tool for accurately predicting the penetration of 
low-frequency electric and magnetic fields through layered magnetic and/or conducting materials. This 
research supports experimental efforts in predicting field signatures external to Navy surface ships and 
submarines.  
 
SUMMARY: The algorithm developed computes the shielding effectiveness provided by a multi-layered 
cylindrical shell formed from conducting and/or magnetic materials having user-specified properties. The 




internal source being shielded is a large multi-turn coil having both arbitrary location and orientation within 
the cylindrical shell. Both magnetic shielding and eddy-current shielding were included as part of the exact 
analytical formulation which forms the basis of the algorithm.  
The computation of fields both within and external to a cylindrical shield was formulated by 
coupling cylindrical harmonic expansions both within and external to the shell to a finite element solution 
within the conducting ferromagnetic material. The field source was an offset, multi-turn coil whose quasi-
static fields can be computed using the superposition of single-turn fields formulated in terms of complete 
elliptic integrals. These fields interacted with the material of the shell to provide reflected fields in the 
interior Region, standing and traveling waves within the shell (along with induced eddy currents) and 
outbound penetrating fields in the unbounded exterior Region. Enforcement of the continuity of tangential 
electric and magnetic fields was used to solve for the expansion coefficients of the series in the two free-
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Morgan, M.A., “Cylindrical Shielding Effectiveness - Progress Report No. 6: Free-Space Extension 
Solution Using Cylindrical-Harmonic and Finite-Difference Hybrid Method: On-Axis Coil Case,” Office of 
Naval Research Progress Report, 24 October 2005. 
 
Morgan, M.A., “Low-Frequency EM Field Penetration through Magnetic and Conducting Cylindrical 
Shields,” Applied Computational Electromagnetics Society (ACES), 7 April 2005. 
 
Morgan, M.A., “Pipe Shielding Calculations: MS and HSS Frequency Plots 1-1000Hz,” Office of Naval 
Research Progress Report, 9 August 2005. 
 
Morgan, M.A., “Shielding Frequency Dependence vs. Material,” Office of Naval Research Progress 
Report, 10 July 2005. 
 
 
PROPAGATION OF LOW FREQUENCY ELECTROMAGNETIC (EM) FIELDS FROM SHIPS 
IN SEAWATER 
Michael A. Morgan, Professor 
Department of Electrical and Computer Engineering 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To investigate methods for predicting the propagation electromagnetic fields generated by 
low-frequency sources within ships, such as electric motors. 
 
 
WIRELESS SMART SHIPBOARD SENSOR NETWORK 
LTJG Andrew Nozik, USN 
Department of Electrical and Computer Engineering 
Sponsor: Space and Naval Warfare Systems Command - San Diego 
 
OBJECTIVE: To build and test a wireless “smart” sensor that can be used on equipment in a shipboard 
sensor network. “Smart” means that if a pressure reading from a piece of equipment is desired, the sensor 
will know what piece of equipment it is being used on, the range of pressure readings required from it, and 




how to connect and send it's information to the network. This research will expand upon previous work 
performed by Professor Yun and others on network-based shipboard sensors and the closed-loop 
calibrations of those sensors on wireless local area networks (LANS), however, now an Ipsil Flowstack 
chip will be used in conjunction with the Zigbee wireless standard to create a wireless network to be used 
in the engineering spaces on naval vessels. 
 
 
ANTI-RADIATION MISSILE SEEKERS AND RANDOM-NOISE RADAR WAVEFORMS 
Phillip E. Pace, Professor 
Department of Electrical and Computer Engineering 
Sponsor: Los Angeles Air Force Base  
 
SUMMARY: Provided guidance and thesis advising for CAPT Eugene Heusel, U.S. Air Force, through 




AUTONOMOUS CLASS OF LOW-PROBABILITY-OF-INTERCEPT (LPI) RADAR EMITTERS 
Phillip E. Pace, Professor 
Department of Electrical and Computer Engineering 
Sponsor: Office of Naval Research 
 
OBJECTIVE: The test and evaluation of the digital image synthesizer (DIS-512) application-specific 
integrated circuit (ASIC) is proposed. The DIS-512 ASIC contains 512 fully programmable, complex 
range-bin processors and can be used to create false target images against high-range resolution, profiling 
emitters such as the inverse-synthetic aperture radar. ASIC functionality will be examined as well as the 
maximum clock speed attainable. 
 
 
N433 THREAT MISSILE SIMULATOR VALIDATION 
Phillip E. Pace, Professor 
Department of Electrical and Computer Engineering 
Sponsor: Naval Research Lab  
 
OBJECTIVE: To provide technical leadership to the Navy Surface Anti-Ship Cruise Missile Threat 
Simulator Validation Working Group (SVWG). Three types of simulations are currently being validated by 
the SVWG for use in test and evaluation. These include a) radio frequency missile hardware simulators, b) 
infrared missile hardware simulators, and c) computer models of missile seekers and related electronics. 
 
 
TEST AND EVALUATION OF A DIGITAL IMAGE SYNTHESIZER 
Phillip E. Pace, Professor 
Department of Electrical and Computer Engineering 
Sponsor: Office of Naval Research 
 
  
INFORMATION WARFARE WORKSHOP 
Rita Painter, SPAWAR, San Diego, Liaison 
Department of Electrical and Computer Engineering 
Peter J. Denning, Professor 
Cebrowski Institute for Information Innovation and Superiority 
Sponsor: Various, Battelle Memorial Institute 
 
SUMMARY: The Department of Energy Office of Intelligence (IN-1), the Naval Postgraduate School 
(NPS), the Space and Naval Warfare Systems Command, San Diego (SSC-SD) and the Central Intelligence 




Agency Information Operations Center (CIA-IOC) jointly hosted information warfare workshops at NPS. 
The first workshop took place in April 2005 and the second in October 2005. 
 
 
NAVAL RESERVE SECURITY GROUP COMMAND (NRSGC) ADVANCED RESEARCH AND 
DEVELOPMENT ACTIVITY (ARDA) SUPPORT 
Rita Painter, SPAWAR, San Diego, Liaison 
Herschel H. Loomis, Jr., Professor 
Department of Electrical and Computer Engineering 
Sponsor: National Security Agency  
 
OBJECTIVE: To support the full-time annual training and part-time or monthly drill periods for Naval 
Reserve Security Group personnel who will be conducting research, attending training, and providing 
intelligence support at the Advanced Research and Development “Novel Intelligence from Massive Data” 
(NMID) program and other related efforts. 
 
 
NAVAL RESERVE SECURITY GROUP COMMAND (NRSGC) RESEARCH SUPPORT 
Rita Painter, SPAWAR, San Diego, Liaison 
Herschel H. Loomis, Jr., Professor 
Department of Electrical and Computer Engineering 
Sponsor: Advanced Research and Development Activity 
 
OBJECTIVE: To support the full-time annual training and part-time or monthly drill periods for Naval 
Reserve Security Group personnel who will be conducting research, attending training, and providing 
engineering support at the Advanced Research and Development program’s southwest regional locations, 
primarily at Space and Naval Warfare Systems (SPAWAR) San Diego, and potentially at the Naval 
Postgraduate School (NPS). 
 
 
LOW-COST, MAN-PORTABLE, FREE-SPACE-OPTICS COMMUNICATIONS SYSTEM FOR 
IMPLEMENTATION ON U.S. MARINE CORPS FIELD-ARTILLERY POSITIONS AND FIELD-
COMBAT OPERATIONS CENTERS 
Capt Janaka Perera, USMC 
Department of Electrical and Computer Engineering 
Sponsor: Space and Naval Warfare Systems Command - San Diego 
 
OBJECTIVE: Thesis work in developing a low-cost, free-space-optics (FSO) communications system that 
will be small, secure, and efficient in transmitting high-speed data, including voice, that requires little 
power and can be rapidly installed at a field-artillery potion or combat-operations center in lieu of fiber-
optic cables. The system will be based on 1550 nm free-space-optics laser transceivers capable of secure 
continuous communications via Transmission Control Protocol/Internet Protocol (TCP/IP), to 100 Mbps. 
 
 
FILTERING TECHNIQUES FOR FREQUENCY-HOPPED SIGNALS 
Ralph Clark Robertson, Professor  
Department of Electrical and Computer Engineering 
Sponsor: National Security Agency 
 
OBJECTIVE: To investigate filtering unwanted wideband signals present in the frequency-hopping 
bandwidth. Both coherent and non-coherent modulations were considered. Non-coherent receivers do not 
track the signal phase and should be immune to nonlinear phase distortions; however, FSK performance 
can be seriously degraded if the received signal is asymmetrically filtered. 
 
SUMMARY: Previous Naval Postgraduate School (NPS) research demonstrated that narrowband filtering 
to remove unwanted signals increases the bit error rate when nonlinear phase filters are used. Conventional 




frequency-hopping signals hop over a wide range of frequencies. It is possible that they will hop over a 
frequency band that may include narrowband and/or wideband signals. It is desirable to be able to minimize 





Brown, C., Kowalske, K., and Robertson, R.C., “Detection of Frequency-Hopped Waveforms Embedded in 
Interference Waveforms,” Proceedings of the IEEE Military Communications Conference, 2005. 
 
Kowalske, K., Robertson, R.C., and Waters, K.A., “Effect of Phase Distortions Caused by Narrowband 





Brown, C., “Detection of Frequency-Hopped Signals Embedded in Interference Waveforms,” Master’s 
Thesis, Naval Postgraduate School, June 2005. 
 
 
HYBRID DIRECT SEQUENCE-FREQUENCY HOPPING RESEARCH 
Ralph Clark Robertson, Professor  
Department of Electrical and Computer Engineering 
Sponsor: National Security Agency 
 
OBJECTIVE: To research techniques to determine the chip rate and hop rate for hybrid direct sequence-
frequency hopping (DS-FH) spread spectrum signals. Conventional chip rate detectors perform well for 
direct sequence spread spectrum signals. This research will investigate the degradation of conventional chip 
rate detectors when they are used to determine the chip rate of a DS-FH signal. Additionally, new 
techniques to detect the chip rate for DS-FH signals will be proposed and their performance tested by 
simulation. 
Conventional direct sequence spread spectrum signals do not hop in frequency. The squaring 
operation in a chip rate detector can determine the signal chip rate very effectively for a conventional direct 
sequence spread spectrum signal, but it is not known how badly a hybrid DS-FH signal will degrade the 
performance of a chip rate detector. This project will document how well a chip rate detector can measure 
the chip rate of a DS-FH signal. It will also investigate alternative solutions and document their 
performance. This project is ongoing. 
 
 
LINK ANALYSIS IN TRAFFIC ENGINEERING 
Ralph Clark Robertson, Professor 
John C. McEachen, Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: Air Force Information Warfare Center 
 
OBJECTIVE: To develop a unified approach to network specification and analysis based on prior 
knowledge of user load, link capacities, and load characteristics. The objective for this analysis is to 
identify conditions of over- or under-utilization in the network. 
 
SUMMARY: Initial research into this topic revealed that a communications network can be completely 
specified if complete knowledge of its traffic matrix is known. The traffic matrix is a statistical array that 
describes mean link load between any two nodes in the network. Unfortunately, as the variance of the load 
characteristics between any two nodes becomes more heavy-tailed, as is the case with purely Internet 
Protocol (IP) networks, the traffic matrix becomes increasingly difficult to solve. Several methods have 
been proposed for approximating the traffic matrix in these cases and this research is in the process of 
evaluating them. 






McEachen, J. and Zachary, J., “Real-Time Representation of Network Traffic Behavior for Enhanced 
Security,” IEEE International Conference on Information Technology and Applications, pp. 214-219, 




McEachen, J.C., “Network Architecture Specification and Inference,” Air Force Information Warfare 




Kenning, R., “Modeling Switched Circuit Network Systems Using PLANITU,” Master’s Thesis, Naval 
Postgraduate School, December 2005. 
 
 
NATIONAL SECURITY AGENCY (NSA)/ APPLIED TECHNOLOGY DIVISION (ATD) 
CRYPTOLOGIC RESEARCH LAB AND THESIS RESEARCH SUPPORT 
Ralph Clark Robertson, Professor 
Department of Electrical and Computer Engineering 
Sponsor: National Security Agency 
 
OBJECTIVE: To support the continued expansion of the National Security Agency (NSA)-sponsored 
Cryptologic Research Laboratory (CRL) and the conduct of research therein, which will encompass major 
Cryptologic/Information Operations (IO) areas as tasked by the sponsoring agency. 
 
SUMMARY: NSA’s Applied Technology Division (ATD) has provided both monetary and equipment 
resources over the past five years to establish the Cryptologic Research Laboratory (CRL) at the Naval 
Postgraduate School (NPS). The CRL is operational and the ADT’s goals for this laboratory are twofold: to 
produce advanced signals intelligence (SIGINT) solutions using highly trained, technically skilled NPS 
personnel at a relatively low investment; and to produce military officers with relevant SIGINT experience, 
who can make an impact on the Cryptologic community. The CRL operates in direct support of the NPS 
mission by providing the tools to facilitate the higher education of military officers and produce the 
knowledge, technology, and techniques needed by U.S. and allied forces to enhance U.S. national security. 
This is accomplished by performing three major functions: 
 
• Producing military officers that are technically educated and experienced in Cryptologic/IO 
related issues. 
• Conducting advanced technical research at the graduate and postgraduate levels that supports 
sponsor requirements. 
• Producing written theses and technical reports, and developing advanced Cryptologic/IO 
hardware, software, and techniques for operational use. 
 
On a periodic basis, NSA/ATD will submit CRL research topics, in the form of a Request for Proposal 
(RFP) or tasking statement to the CRL Lab Director by electronic means (NSANet or unclassified email). 








PERFORMANCE AND CONTROL OF DYNAMIC TELECOMMUNICATIONS SATELLITE 
LINKS 
Ralph Clark Robertson, Professor 
Department of Electrical and Computer Engineering 
Sponsor: National Reconnaissance Office 
 
OBJECTIVE: To investigate the performance of adaptive communication links. Adaptive links are 
expected to provide significant overall improvement in communication channel throughput. The first 
objective of this research is to investigate the fundamental theory of an adaptive link with special focus on 
a control algorithm needed to manipulate the link. The second objective is to develop a flexible software 
simulation that will enable easier investigation of varying combinations of modulation and coding schemes, 
channel conditions and interference scenarios. This research will focus on a single point-to-point 
communications link. 
 
SUMMARY: Many factors in the satellite communications environment fluctuate over time. Important 
examples include atmospheric attenuation and channel blockage due to a moving platform. Historically, 
communication satellites design for the worst-case environment and settle for reduced throughput (data 
rate). Future communication satellites can offer dramatically increased throughput by adapting to these 
fluctuations. When the environment is benign, the system can increase performance and take advantage of 
the additional throughput. When the environment is hostile, the system needs to decrease throughput and 
maintain quality of service. In short, the system can adapt to the prevalent environment and increase long-




PROPAGATION EFFECTS ON DIGITAL COMMUNICATIONS SIGNALS II 
Ralph Clark Robertson, Professor 
Department of Electrical and Computer Engineering 
Sponsor: Air Force Information Warfare Center 
 
OBJECTIVE: Analysis sections of the 453rd Electronic Warfare (EW) Squadron currently use Model for 
Electronic Support and Attack (MESA) for RF propagation of radar and communications signals. The 
primary analytical output for MESA is received signal strength and the propagation mode assumed to 
obtain this received signal strength. Signal features and processing are not accounted for in MESA but must 
be incorporated by hand into an analysis. The primary means of incorporation is by test data for the specific 
piece of equipment. Without test data, the analyst must question whether the received signal strength has 
the intended effect for proper (or degraded) operation of the analyzed equipment. What is needed is an 
engineering methodology to derive the required signal strength from basic equipment parameters to 
determine if operation of the analyzed equipment is acceptable, degraded, or denied. This engineering 
methodology, combined with test data, would greatly enhance the ability to assess analyzed equipment 
operation. 
 
SUMMARY: The derivation and compilation of equations, nomographs, and assumptions that incorporate 
digital communications modulation schema (MQAM, various forms of frequency and phase-shift keying, 
etc.), equalization, diversity, channel coding, speech coding, multiple access techniques, and channel 
characterizations (to name a few) is being written in a detailed, fully documented, and academically and 
operationally defendable end-to-end link budget analysis. This is the engineering methodology that is 





Robertson, R.C. and Beltz, N., “Digital Communications Over Fading Channels,” Naval Postgraduate 
School Technical Report, NPS-EC-05-002, November 2004.  
 
 




AD HOC HIGH BANDWIDTH NETWORK/COMMUNICATION SYSTEMS 
LT Ken St. Germain, USN 
Department of Electrical and Computer Engineering 
Sponsor: Space and Naval Warfare Systems Command - San Diego 
 
OBJECTIVE: To demonstrate that an Unmanned Aerial Vehicle (UAV) can be used to create an ad hoc 
high bandwidth network and communications system, and that the resultant data rate would far exceed that 
of current satellite links while maintaining the same connectivity. By using both radio-frequency and free 
space optic links on the Unmanned Aerial Vehicle, the users aboard ship could have antennas small enough 
to be employed on the U.S. Navy's smaller unit, yet allow for data rates achieved by larger antennas on 
today’s carriers.  
 
 
REAL-TIME COMMUNICATION PROTOCOLS FOR SENSOR NETWORKS 
Weilian Su, Assistant Professor 
Department of Electrical and Computer Engineering 
Sponsor: Naval Postgraduate School  
 
OBJECTIVE: To enable real-time wireless sensor networks, focusing on developing communication 
protocols (e.g., transport, network, and data link protocols) and building hardware/software testing 
infrastructure for wireless sensor networks. The hardware/software infrastructure will be used to 
test/validate the proposed communication protocols. 
 
 
INTEGRATING SENSING AND PROCESSING 
Charles W. Therrien, Professor 
Department of Electrical and Computer Engineering 
Sponsor: Air Force Office of Scientific Research  
 
OBJECTIVE: Defense Advanced Research Projects Agency (DARPA) DSO/ACMP has plans to initiate a 
new program in integrated sensing and processing. A central idea is to provide a two-way flow of 
information, both from sensor to user (perhaps analyst or battle commander) and from user to sensor. 
 
 
SIGNAL PROCESSING FOR STRATEGIC SYSTEMS 
Charles W. Therrien, Professor 
Department of Electrical and Computer Engineering 
Sponsor: Strategic Systems Program 
 
OBJECTIVE: This work involves the study of the use of jointly deployed sensors to perform tasks of 
detection, estimation, and classification of objects of interest. The sensor may be of different types 




MOBILE AD HOC SENSOR NETWORKS FOR SURVEILLANCE APPLICATIONS 
Maj Mark Tingle, USMC 
Department of Electrical and Computer Engineering 
Sponsor: Space and Naval Warfare Systems Command - San Diego 
 
OBJECTIVE: This research will investigate mobile, ad-hoc sensor architecture and implementation in the 
Navy’s expeditionary sensor grid and the inherent problem surrounding mobility, throughput, security, and 
clustering. The goal is to prototype an unmanned and unattended mobile, ad-hoc sensor network capable of 
interoperating with nation and military communication assets. 
 
 




CROSS-CONNECT PROBLEM IN AUTOMATED DIGITAL NETWORK SYSTEM (ADNS) 
Murali Tummala, Professor 
Department of Electrical and Computer Engineering 
Sponsor: Space and Naval Warfare Systems Command  
 
OBJECTIVE: To study the “cross-connect” problem and find solutions for suboptimal routing and 
excessive link-state advertisement overhead.  
 
SUMMARY: The line-of-sight (LOS) RF technology enhancement to the Automated Digital Network 
System (ADNS) is to provide direct ship-to-ship connectivity at a much higher throughput than currently 
available satellite communications (SATCOM) links. This allows ships to communicate over SATCOM 
and LOS links simultaneously. An unintended result of this enhancement is inter-AS cross-connection, 
which has some undesirable characteristics, such as suboptimal Internet Protocol (IP) routing, excessive 
LSA routing protocol overhead, ineffective load balancing among multiple paths, and other issues related 
to quality of service (QoS) and traffic engineering; all of these result in network performance degradation. 
In an effort to provide solutions to overcome the problem, comprehensive testing was conducted on the 
Isolation and Collaboration methods individually, and features from both methods were combined to solve 
the suboptimal routing and excessive LSA overhead problems simultaneously. Test results indicated that 




Vu, T.A., “Proposed Solutions to the Adverse Cross-Connect Characteristics within the Navy ADNS 
Architecture,” Master’s Thesis, Naval Postgraduate School, (in progress).  
 
 
MODELING AND SIMULATION OF JOINT SERVICE IMAGER PROCESSING SYSTEM - 
NAVY (JSIPS-N) COMMUNICATIONS ARCHITECTURE (JCA) 
Murali Tummala, Professor 
Department of electrical and computer engineering 
Sponsor: Naval Aviation Depot - Cherry Point  
 
OBJECTIVE: To continue the modeling and simulation effort of Joint Service Imager Processing System 
- Navy (JSIPS-N) Concentrator Architecture (JCA) for transmission of imagery over packet switched 
communications network (both local and wide area segments) that was initiated during fiscal year 2001. 
Previous research developed an OPNET-based model to simulate the JCA system. This year’s effort 
includes the verification of the model, conducting simulations, and upon the sponsor’s input, revising the 
model to conform to the changes in the JCA system.  
 
SUMMARY: A structured methodology for establishing the model’s validity is completed. Data collected 
from the JCA system were used as inputs to the model, and the model outputs were compared to recorded 
data from the JCA system, which indicated that the model reasonably simulates JCA behavior. The model’s 
ability to predict specific JCA performance metrics that will be used to make management decisions as the 
system progresses through its life cycle were investigated. The OPNET code has been updated to conform 
to the latest version and the model has been modified to include changes provided by the sponsor.  
 
 




A HANDS-FREE HUMAN/ROBOT INTERFACE FOR SOLDIERS IN THE FIELD  
Ravi Vaidyanathan, Assistant Professor 
Department of Systems Engineering 
Monique P. Fargues, Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: Unfunded 
 
OBJECTIVE: To develop an unobtrusive method for detecting tongue movement and speech, and 
generating a control instruction corresponding to each in real-time by monitoring signals collected within 
the human ear.  
 
SUMMARY: This study extends an earlier study started in 2004, where initial research work showed that 
short speech commands collected within the ear canal via an in-ear microphone from an adult male subject 
can be classified with high accuracy. A seven-word database with 20 adult speakers was generated. 
Segmentation schemes were considered to extract each word from the recordings, and basic speech 
recognition schemes using neural networks implemented.  
 
 
GALLIUM NITRIDE (GAN) TRANSISTORS ON DIAMOND SUBSTRATES 
Todd Weatherford, Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: SP3 Diamond Tech, Inc. 
 
OBJECTIVE: The Naval Postgraduate School (NPS) will perform electrical and thermal simulations of 
Gallium Nitride (GaN) transistors on diamond substrates in support SP3 Incorporated's Small Business 
Technology Transfer Program (STTR) award MDA FA8650-04-M-4228. 
 
 
OFFICE OF NAVAL RESEARCH N-STAR PH.D. PROGRAM 
Todd Weatherford, Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: Naval Postgraduate School  
 




SUPPORT FOR THE NAVAL POSTGRADUATE SCHOOL (NPS) LINEAR ACCELERATOR 
(LINAC/FLASH X-RAY) 
Todd Weatherford, Associate Professor  
Andrew Parker, Research Associate 
Department of Electrical and Computer Engineering 
Sponsors: Various 
 
OBJECTIVE: To operate the Naval Postgraduate School (NPS) Linear Accelerator (LINAC) and Flash X-
ray facilities.  
 
SUMMARY: In 2005, the Center for Radiation Hardened Electronics supported internal NPS research 
related to RadHard Electronics for space and strategic systems. Additionally, the Center supported NPS 
classes related to reliability and space systems. Outside researchers from SAIC/Suntronics, General 
Dynamics, SpaceMicro, Lockheed Martin, and Northrup Grumman used the facilities for radiation effects 
research in 2005, supporting GPS, advanced EHF, Small Business Innovation Research Programs (SBIRs), 
Minuteman, and other systems.  
 
 




SUPPORT FOR SPACE VEHICLES DIRECTORATE 
Todd Weatherford, Associate Professor  
Department of Electrical and Computer Engineering 
Sponsor: Air Force Research Laboratory 
 
OBJECTIVE: To assist the Space Vehicles (VS) directorate in understanding new developments in 
radiation effects with new electronic technologies.  
 





“Strengthening DoD S&T, A Look at Pipeline,” Workshop on RadHard by Design, September 2005. 
 
 
ADVANCED WIRELESS NETWORK 
Lonnie A. Wilson, Research Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: Naval Postgraduate School  
 
OBJECTIVE: The Advanced Wireless Network development was modified to develop a Smart Defensive 
Jammer to prevent Radio Controlled Improvised Explosive Device (IED) Coded Receiver operation.  
 
SUMMARY: A laboratory Smart Defensive Jammer was developed at the Naval Postgraduate School 
(NPS) using commercial-off-the-shelf (COTS) RF modules and equipments, Dr. Wilson’s digital signal 
processor (DSP) algorithms, and software code.  
Real Improvided Explosive Device (IED) car alarms (Fawaz Al Khateeb car alarm systems) were 
electronically characterized and technical analysis performed using the NPS Laboratory Communication 
Signal Data Collection System and Dr. Lonnie A. Wilson’s existing digital signal processing assets.  
Jamming waveforms were developed and generated, and initial laboratory evaluations performed 
to determine the “best” jammer waveform to defeat real IED car alarms. The laboratory Smart Defensive 
Jammer was package into a small rack with power supplies and installed in a private vehicle for 
preliminary shakedown tests and Tactical Network Topology (TNT) field tests. 
The Smart Defensive Jammer was field tested in August 2005 at the NPS Center for 
Interdisciplinary Remotely Piloted Aircraft Studies (CIRPAS) facility, MacMillan Airfield, Camp Roberts, 
California. Field tests were conducted during Scenario Three of the Naval Postgraduate School – U.S. 
Special Operations Command (USSOCOM) Field Experiment TNT 05-4 against a fixed IED vehicle with a 
real IED car alarm (Fawaz Al Khateeb Model Sun-I). The Smart Defensive Jammer was installed in a 
private vehicle and protected a four vehicle convoy (three Hummers and private vehicle).  
Key Smart Defensive Jammer field test results include: 
 
• For the first test, the convoy moved down the MacMillan Airfield runway (4,000 ft.) at 
approximately 25 mph. The Smart Defensive Jammer’s waveform successfully defeated IED 
receiver operations as the convoy moved past the IED vehicle. The IED transmitter was turned 
“ON” when the Jammer vehicle was within 200 feet of the IED vehicle. The range between the 
IED transmitter and IED receiver was approximately 150 feet. 
• Blue communications, wireless links and RF command and control assets were not disturbed by 
the Smart Defensive Jammer RF transmissions. 
• During a second test, the convoy moved down the runway at approximately 50 mph. Again, the 
Smart Defensive Jammer’s waveform successfully defeated IED receiver operations. 
• In a final maximum range test, the Smart Defensive Jammer successfully defeated the IED car 
alarm receiver out to approximately 4,000 feet. The IED transmitter was turned “ON” during the 
entire test. The range between the IED transmitter and IED receiver was approximately 150 feet. 
  






Wilson, L.A., “Counter Wireless Systems – Summary,” March 2005. 
 
 
DATA COLLECTION OF WIRELESS UNITS  
Lonnie A. Wilson, Research Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: Naval Postgraduate School 
 
OBJECTIVE: To perform laboratory data collections on wireless units and digital signal processor (DSP) 
assessments. 
 
SUMMARY: Wireless units are used extensively for military and commercial applications around the 
world. These wireless units operate at many different frequencies and operational performance capabilities 
are varied. Wireless units were obtained for data collections.  
Laboratory data collections were performed on all wireless units under ideal laboratory conditions 
for fundamental characterizations using the Ad Hoc Wireless Data Collection System.  
DSP analysis and assessments were performed on all wireless signals collected. Technical 
assessments included high fidelity and new unique parameter extractions, digital estimations of carrier 
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Wilson, L.A., “Wireless Electronic Signal – Summary,” January 2005.  
 
 
DEFENSE TECHNOLOGY SHORT COURSE 2005 
Lonnie A. Wilson, Research Associate Profe 
ssor 
Department of Electrical and Computer Engineering 
Sponsor: Naval Inventory Control Point  
 
SUMMARY: Funding to cover training cost of the Defense Technology Short Course 2005 in Singapore. 
 
 
UNINTENTIONAL-MODULATION-ON-THE-PULSE (UMOP) SOURCE INVESTIGATION  
Lonnie A. Wilson, Research Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: National Reconnaissance Office 
 
OBJECTIVE: To perform Unintentional-Modulation-on-the-Pulse (UMOP) measurements and parameter 
analysis, and radar emitter characterization analysis and technical assessments of Maritime Navigation 
Radars and replacement modules. 
 
SUMMARY: Maritime Navigation Radar characterizations and assessments are important for emitter 
deinterleaver and precision identification (ID) applications. Sorting ambiguities need to be reduced to 
minimal levels for desired operational capabilities for all electronic environments and conditions. UMOP 
parameters may resolve emitter deinterleaver problems and reduce sorting ambiguities to minimal levels. 
Precision ID may be significantly improved by selecting key UMOP parameters with superior technical 
performance characteristics for low signal-to-noise (SNR) conditions and tonal interference conditions. 
These environmental conditions exist in most electronic environments and electronic intelligence (ELINT) 
missions.  




IF signal data collections were performed using the Maritime Radar Data Collection System. 
Digital signal processor (DSP) analyses were performed to extract classic radar parameters and UMOP 
signatures.  
These UMOP measurements and classical parameter analysis, and radar emitter characterization 
analysis and technical assessments were made on Maritime Navigation Radars and replacement modules. 
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Wilson, L.A., “Maritime Radar Data Collection System – Magnitude and Phase Spectrum of System 
Transfer Functions,” October 2005. 
 
Wilson, L.A., “Maritime Radar Different Collection Time Comparisons – Preliminary,” November 2005. 
 
Wilson, L.A., “Maritime Radar Modulator Change MO1 and MO3 – Preliminary,” November 2005. 
 
Wilson, L.A., “Maritime Radar: Modulation on Pulse Signals – Summary with New MW Cable,” 
November 2005. 
 




UNINTENTIONAL-MODULATION-ON-THE-PULSE (UMOP) STUDY  
Lonnie A. Wilson, Research Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: National Reconnaissance Office 
 
OBJECTIVE: To perform Unintentional-Modulation-on-the-Pulse (UMOP) measurements and parameter 
analysis, and radar emitter characterization analysis and technical assessments of Maritime Navigation 
Radars. 
 
SUMMARY: A Maritime Radar Data Collection System was developed to support UMOP 
characterization of maritime radars. This development included commercial-off-the-shelf (COTS) 
microwave hardware, high performance digital oscilloscope, control software, algorithm development, and 
software implementation for data collection verification and initial assessments. Initial data collections 
were performed for five maritime radar systems. 
Digital signal processor (DSP) analysis and technical assessments were performed using the 
digitized IF signal database. DSP analysis was performed using the improved algorithms to extract UMOP 
signals and classical parameters for each emitter.  
Maritime Navigation Radar characterizations and assessments are important for emitter 
deinterleaver and precision identification (ID) applications. Sorting ambiguities need to be reduced to 
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REDUCED CREW SIZE METROLOGY USING WIRELESS LOCAL AREA NETWORKS 
(LANS) AND WEARABLE PERSONAL COMPUTERS (PCS) 
Xiaoping Yun, Professor 
Department of Electrical and Computer Engineering 
Sponsor: Naval Surface Warfare Center - Corona 
 
OBJECTIVE: To develop a closed-loop shipboard sensor calibration system using wireless Local Area 
Networks (LANS) and tablet personal computers (PCs).  
 
SUMMARY: In 2005, the project effort was focused on testing, evaluation, and demonstration of the 
closed-loop calibration system onboard ex-USS FOSTER. The calibration system was developed to 
calibrate pressure sensors onboard Naval ships. The project team, consisting of the Principal Investigator 
and three thesis students, was onboard ex-USS FOSTER thrice (in February, March, and September 2005). 
The first two visits were for installing and testing the calibration system. The third visit in September was 
for an operational demonstration of the calibration system to shipboard crew, projector sponsors, and 
representatives from the Naval Sea Systems Command (NAVSEA). The demonstration was a great 
success. 
 
THESIS DIRECTED:  
 




MODELING BISTATIC SCATTERING WITH MOVING PLATFORMS 
Lawrence J. Ziomek, Professor  
Department of Electrical and Computer Engineering 
Sponsor: Workload Funds 
 
OBJECTIVE: To derive the time-variant space-variant, complex frequency response of the ocean for a 
bistatic scattering problem where all three platforms (the transmitter, discrete point scatterer, and receiver) 
are in three-dimensional, translational motion. The derivation of the complex frequency response of the 
ocean is to be obtained using a rigorous Green’s function analysis of the bistatic scattering problem and is 
required to be a solution of the linear wave equation. 
 
SUMMARY: There were two major accomplishments in the area of research in calendar year 2005. The 
first accomplishment was the derivation of the time-variant space-variant, complex frequency response of 
the ocean for a bistatic scattering problem where all three platforms (the transmitter, discrete point 
scatterer, and receiver) are in three-dimensional, translational motion. Each platform has its own, different, 
three-dimensional velocity vector. Scatter from a discrete point scatterer was modeled via the scattering 
function, which is a complex function (magnitude and phase) and is, in general, a function of frequency, the 
direction of wave propagation from the transmitter to the scatterer, and the direction of wave propagation 
from the scatterer to the receiver. In addition to the scattering function, frequency-dependent attenuation 
was also taken into account. 
 The derivation of the complex frequency response of the ocean was obtained using a rigorous 
Green’s function analysis of the bistatic scattering problem and is a solution of the linear wave equation. In 
the process of deriving an equation for the complex frequency response, additional important results were 
obtained. The exact time-varying ranges between the transmitter and discrete point scatterer, and between 
the discrete point scatterer and receiver were derived, and the exact time-varying angles of incidence at the 
discrete point scatterer, and the exact time-varying angles of scatter at the receiver were also derived. This 
particular bistatic scattering problem is important because the results can be applied to problems involving 
side-looking sonars (SLSs) and synthetic aperture sonars (SASs) since they are increasingly being used to 
detect mines on the ocean bottom and to perform ocean-bottom mapping. The results can also be applied to 
problems involving underwater acoustic communication at speed and depth. The Principal Investigator (PI) 
documented research results by writing a rough-draft technical report. 




 The second major accomplishment was writing three (3) computer programs that evaluated the 
exact time-varying ranges and angles and produced output tables and plots. Several different test cases 
were run to validate the derivations. Time-expansion and time-compression effects at the receiver were 
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OVERVIEW:   
Department Overview 
The Department of Mechanical and Astronautical Engineering (MAE) provides a strong academic program, 
which spans the engineering disciplines of thermal-fluid sciences, structural mechanics, dynamic systems, 
guidance and control, materials science and engineering, propulsion, and systems engineering, including 
total ship systems engineering, spacecraft, and missile design. These disciplines are blended together with a 
strong emphasis on naval engineering applications required by surface vessels, submarines, and spacecraft. 
Furthermore, the department provides advanced education in classified topics in Astronautical Engineering.  
Programs leading to the degree Master of Science in Mechanical Engineering or Master of Science in 
Astronautical Engineering are accredited by the Engineering Accreditation Commission of the 
Accreditation Board for Engineering and Technology (ABET). A specific curriculum must be consistent 
with the general minimum requirements for the degree as determined by the Academic Council. Any 
program leading to a degree must be approved by the Department Chairman at least two quarters before 
completion. In general, approved programs will require more than the stated minimum degree requirements 




RESEARCH MISSION:  
 
The research mission of the Department of Mechanical and Astronautical Engineering is to increase the 
combat effectiveness of U.S. and Allied armed forces and to enhance the security of the United States 
through research in areas related to mechanical engineering and that spans the field from basic phenomena 




CURRICULA SERVED:  
 
The Mechanical Engineering Department serves the Naval and Mechanical Engineering Curriculum (570), 
the Mechanical and Reactors Engineering Curriculum (571), AND THE Space Systems Engineering 
Curriculum (591). These curricula are in support of Navy needs for individuals having advanced technical 
education in mechanical and astronautical engineering and related fields. The 570 Curriculum provides the 
educational component for the Engineering Duty Officer program and the research program in the 
Department is designed to support the requirement for Officers having the ability to identify, formulate and 
solve technical and engineering problems in areas related to mechanical engineering. The Space Systems 
Engineering program provides officers with a comprehensive scientific and technical knowledge of 





 Master of Science in Mechanical Engineering 
 Master of Science in Astronautical Engineering 
 Mechanical Engineer 
 Astronautical Engineer 
 Doctor of Philosophy  
 Doctor of Engineering 
 
 
RESEARCH THRUSTS:  
 
There are many different disciplines of research thrusts such as Fluid Dynamics, Heat Transfer and 
Turbomachinery; Dynamics Systems, Controls and Robotics; Solid Mechanics, Vibrations, and Shock; 
Materials Science and Engineering; Space Systems; and Total Ship Systems Engineering 




FACULTY EXPERTISE:  
 
 Fluid Dynamics, Heat Transfer and Turbomachinery:  
Professor Knox Millsaps, Jr., Associate Professor Ashok Gopinath, Professor Garth Hobson.  
 Dynamic Systems, Controls and Robotics:  
Distinguished Professor Brij Agrawal, Distinguished Professor Anthony Healey, Professor Morris 
Driels, Professor Issac Kaminer, Associate Professor Fotis Papoulias, Assistant Professor Marcello 
Romano, Professor I. Michael Ross.  
 Solid Mechanics, Vibration, and Shock:  
Professor Young Shin, Professor Young Kwon, Associate Professor Joshua Gordis. 
 Materials Science and Engineering:  
Professor Terry McNelley, Professor Indranath Dutta. 
 Space Systems: 
 Distinguished Professor Brij Agrawal, Professor Issac Kaminer, Assistant Professor Marcello 
Romano, Professor I. Michael Ross. 
 Total Ship Systems Engineering: Associate Professor Fotis Papoulias. 
 
RESEARCH FACILITIES:  
 
The Mechanical Engineering Laboratories are designed as complements to the educational mission and 
research interests of the department. In addition to extensive facilities for the support of student and faculty 
research, a variety of general use equipment is available. This includes equipment and facilities for the 
investigation of problems in engineering mechanics; a completely equipped materials science laboratory, 
including advanced scanning electron microscopes, an Auger microprobe, a transmission electron 
microscope and X-ray diffractometers; an oscillating water tunnel, a unique underwater towing tank and a 
low turbulence water channel; a vibration analysis laboratory; a fluid power controls laboratory; a robotics 
and real-time control laboratory; facilities for experimentation with low velocity air flows; equipment for 
instruction in thermal transport phenomena; a laser doppler velocimeter; nuclear radiation detection 
equipment and an interactive CAD/CAE computer graphics laboratory. Experimentation is further 
enhanced by a broad selection of analog and digital data acquisition and processing equipment and 
instrumentation.  
 
RESEARCH PROGRAM (Research and Academic)-FY2005: 
 
The Naval Postgraduate School’s sponsored program exceeded $80.43 million in FY2005. Sponsored 
programs include both research and educational activities funded from an external source. A profile of the 
sponsored program for the Department of Mechanical and Astronautical Engineering is provided below.  
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ACQUISITION, TRACKING, AND POINTING OF BIFOCAL RELAY MIRROR SPACECRAFT 
Brij N. Agrawal, Distinguished Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: National Reconnaissance Office 
 
OBJECTIVE: To complete the development of a bifocal relay-mirror test bed with single axis of rotation 
between the apertures, to investigate the dual line-of-sight control issues. Phase 1 will emphasize 
completion of the test bed by procuring flexible simulators, agile laser source, acquisition and targeting 
sensor, and a track to support laser source and target. Phase II will make the testbed operational and, using 
analytical simulations and experiments, improve integrated beam, and attitude control techniques. 
 
 
ADAPTIVE OPTICS CONTROL OF A LASER BEAM 
Brij N. Agrawal, Distinguished Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: National Reconnaissance Office 
 
OBJECTIVE:  To upgrade the Naval Postgraduate School laser jitter control testbed to add adaptive optics 
and to perform research on eliminating higher order optical beam disturbances by using it. The current 
testbed allows research only for tip/tilt disturbance due to jitter by using fast steering mirrors. The upgrade 
will include adding one wavefront sensor, two deformable mirrors, one to create disturbance and the other 
to correct disturbance, and a control computer and software to the testbed. Two graduate students, one 
Ph.D. and one Master’s degree student, plan to do their thesis work on adaptive optical control. This is a 
new research area at the Center and is multidisciplinary in optics, structures, and control. 
 
 
FINE POINTING AND TRACKING CONTROL OF IMAGING SPACECRAFT 
Brij N. Agrawal, Distinguished Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: National Reconnaissance Office 
 
OBJECTIVE: To develop technologies for finer acquisition, tracking, and point control of future imaging 
spacecraft. The emphasis will be on fast slewing of flexible imaging spacecraft and finder optical beam 
jitter, tracking, and pointing control. 
 
 
A GLOBALLY CONVERGENT ATTITUDE AND GYRO BIAS ESTIMATOR FOR SPACE 
ATTITUDE CONTROL 
Brij N. Agrawal, Distinguished Professor 
Department of Mechanical and Astronautical Engineering 
Roberto Cristi, Professor 
Department of Electrical and Computer Engineering  
Sponsor: United States Air Force, Interactive Supercomputing (ISC/T4) 
 
OBJECTIVE: To design an estimator for the attitude of a spacecraft to compensate for effects due to 
nonlinearities and gyro drift.  
 
SUMMARY: A nonlinear estimator for the angular velocity of a spacecraft was developed from attitude 
and gyro measurements. The estimator fully exploits the nonlinear kinematics of the problem, and it is 
shown to be globally convergent. Its effectiveness has been assessed in terms of computer simulation, as 
well as tested using gyro data from the testbed at the Naval Postgraduate School (NPS) Spacecraft 
Research and Design Center. A sequential Monte Carlo estimation algorithm called particle filter will be 
derived for the precise estimation of attitude and gyro bias. 
 






Kassalias, I., “Attitude Determination for the Three Axis Spacecraft Simulator (TASS) by Application of 
Particle Filtering Techniques,” Master’s Thesis, Naval Postgraduate School, June 2005. 
 
 
INDEPENDENT REVIEW TEAM 
Brij N. Agrawal, Distinguished Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: National Reconnaissance Office 
 
OBJECTIVE: The Principal Investigator has been appointed a member of an independent review team to 
evaluate and recommend risk mitigations on a classified imagery spacecraft program. The objective of this 
project is to support this effort. 
 
 
MULTI-BODY FLEXIBLE DYNAMICS, SYSTEM IDENTIFICATION, AND CONTROL 
Brij N. Agrawal, Distinguished Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Secretary of the Air Force/FMBMB-AFOY 
 
OBJECTIVE: To evaluate and exploit different techniques in modeling the flexible dynamics, system 
identification (inertia and modal parameters), and control of a multi-body flexible spacecraft. The 
flexibility interacts with the control systems and can create instability and vibrations during slew 
maneuvers, and cause jitter for optical payloads. Both analytical-numerical simulations and experimental 
testing will be conducted. 
 
 
RELAY MIRROR TESTBED 
Brij N. Agrawal, Distinguished Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Air Force Research Laboratory 
 
OBJECTIVE: To develop a bifocal relay mirror testbed, with single axis of rotation between the apertures, 
to investigate dual line of sight control issues. Using analytical simulations and experiments on the testbed, 
improved integration beam control and attitude control techniques will be developed and demonstrated. 




Brij N. Agrawal, Distinguished Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: National Reconnaissance Office 
 




SPACE TECHNOLOGY DEVELOPMENT 
Brij N. Agrawal, Distinguished Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Air Force Research Laboratory 
 
OBJECTIVE: To extend collaborative research work between the Air Force Research Laboratory (AFRL) 
and the Spacecraft Research and Design Center (SRDC) at the Naval Postgraduate School in the 
development of space technologies. There are several research areas of common interest in spacecraft 




technologies, such as vibration isolation and control, shape control, jitter control, acquisition, tracking and 
pointing of optical payload spacecraft, and spacecraft system design. The specific areas and tasks will be 
defined and agreed upon each year. The research work done at SRDC will be presented at AFRL annually. 
 
 
SPACE SITUATIONAL AWARENESS RESEARCH CENTER  
Kyle Alfriend, Navy Tactical Exploitation of National Capabilities (TENCAP) Space Chair 
Department of Mechanical and Astronautical Engineering 
Sponsor: Air Force Office of Scientific Research  
 
OBJECTIVE: To establish a joint Space Situational Awareness Research Center with the Air Force Maui 
Optical Site (AMOS), to perform research vital to this country in space situational awareness (SSA), and to 
educate military officers and government civilians about space situational awareness. 
 
 
CHARACTERIZATION OF AFTERBURNING IGNITION MECHANISMS FOR FILM-COOLED 
LIQUID ROCKET ENGINES 
Christopher M. Brophy, Research Associate Professor 
Jose O. Sinibaldi, Research Assistant Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Air Force Research Laboratory 
 
OBJECTIVE: To determine the governing mechanisms for the external ignition of the fuel-rich shear 
layer produced by film-cooled liquid rocket engines. Analysis will involve both computational modeling 
and experimental testing of reactive and non-reactive film cooling constituents over range of film cooling 
percentages and flow conditions. 
 
 
DEVELOPMENT OF ALTERNATIVE FUEL/AIR INITIATION TECHNIQUES 
Christopher M. Brophy, Research Associate Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Pratt and Whitney 
 
OBJECTIVE: One of the test cells and the rocket-propulsion lab will be made available from 3 January 
through 1 July 2005. The test cell can currently meet primary air flowrate requirements and the cruise 
temperature requirement. A portion of the allotted work will be used to improve the air delivery system to 
meet all the air flow requirements for the test matrix previously discussed. The flowrate requirements will 
be demonstrated prior to 3 January 2005 by operating the facility, and resulting flowrate, temperature, and 
pressure versus time histories to Pratt and Whitney (P&W) strategic air command. 
 
 
PERCORP ENHANCEMENT FOR IMPROVED SOOT MODELING 
Christopher M. Brophy, Research Associate Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Sierra Engineering, Inc. 
 
OBJECTIVE: Sierra Engineering, Inc. is under contract from the Air Force to improve the state-of-the-art 
exhaust plume prediction of hydrocarbon burning engines through improved modeling of soot production, 
morphology, and depletion. This objective will be addressed through the development and verification of 
physical engineering tools to model the physical process of soot morphology in liquid rocket engine 
combustion. The Naval Postgraduate School (NPS) will provide the test facility, test hardware, test 
materials, soot diagnostic equipment, near field spectral radiance diagnostic equipment, and test personnel. 
NPS will perform the data reduction and preliminary data analysis from tests performed. Work will be 
performed at the NPS rocket-combustion laboratory under the direction of research associate Professor 
Christopher M. Brophy. 
 




PULSE DETONATION ENGINE OPERATIONS/PERFORMANCE 
Christopher M. Brophy, Research Associate Professor 
Jose O. Sinibaldi, Research Assistant Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To determine the operational limits and performance of a valveless pulse detonation engine 
(PDE) operation on ethylene and JP10 fuels with air, and to investigate the characteristics and applicability 
of a transient plasma ignition strategy for the effectiveness initiation of detonation in fuel/air mixtures. 
 
 
A FUNDAMENTAL STUDY OF COMPRESSIBLE DYNAMIC STALL AND ITS CONTROL 
OVER A VARIABLE DROOP LEADING-EDGE AIRFOIL 
Muguru Chandrasekhara, Research Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: U.S. Army Research Office 
 
OBJECTIVE: The variable, deforming, leading-edge (VDLE) airfoil has demonstrated dynamic stall 
vortex free behavior in incompressible flow numerical calculations, indicating distinctly superior vorticity 
dynamics. This research will experimentally establish the fundamental fluid flow processes involved for the 
more practical but complex compressible helicopter retreating blade conditions that produce the favorable 




ATTEND JOINT TECHNICAL COORDINATING GROUP (JTCG)/KIDA SYMPOSIUM IN 
SEOUL, REPUBLIC OF KOREA 
Morris Driels, Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Army Material Systems Analysis Activity 
 
OBJECTIVE: To support the sponsor’s Joint Technical Coordinating Group (JTCG)/Munitions 
Effectiveness (ME) Program Office by attending their symposium at Kida in Seoul, Republic of Korea, and 




COMMON METHODOLOGY FOR GUNS AND ROCKETS 
Morris Driels, Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Aeronautical Systems Center, Eglin Air Force Base  
 
SUMMARY: This proposal covers several tasks of interest to the Joint Technical Coordinating Group, 
focusing on developing a common methodology for calculating the effectiveness of forward-firing guns 
and rocket weapon systems. 
 
 
DELIVERY ACCURACY FOR THE JOINT DELIVERY ACCURACY PROGRAM (JDAP) AND 
GWDAP PROGRAM 
Morris Driels, Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Aeronautical Systems Center, Eglin Air Force Base 
 
OBJECTIVE: This research covers several tasks of interest to the Joint Technical Coordinating Group 
(JTCG), focusing on generating data for the Joint Delivery Accuracy Program (JDAP) and GWDAP 
programs. 




DELIVERY ACCURACY OF LASER GUIDED WEAPONS 
Morris Driels, Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Aeronautical Systems Center, Eglin Air Force Base 
 
OBJECTIVE: This research covers several tasks of interest to the Joint Technical Coordinating Group 




MISCELLANEOUS AIR-TO-SURFACE TASKS 
Morris Driels, Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Aeronautical Systems Center, Eglin Air Force Base 
 
OBJECTIVE: This proposal covers several tasks of interest to the Joint Technical Coordinating Group, 
including review and consolidation of methodologies for predicting the accuracies of global positioning 
system (GPS)/INS-guided weapons and obtaining aircraft-error budget data and incorporating them into the 
Joint Delivery Accuracy Program. 
 
 
MISCELLANEOUS JOINT TECHNICAL COORDINATING GROUP (JTCG) TASKS 
Morris Driels, Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Aeronautical Systems Center, Eglin Air Force Base 
 
OBJECTIVE: This research covers several tasks of interest to the Joint Technical Coordinating Group, 




TARGET ACQUISITION WORKING GROUP 
Morris Driels, Professor 
 Department of Mechanical and Astronautical Engineering 
Sponsor: Aeronautical Systems Center 
 
OBJECTIVE: This proposal covers several tasks of interest to the Joint Technical Coordinating Group, 
focusing on reviewing the target-acquisition programs, its documentation in the browse section of JAWS 
and reviewing the SSTA program for possible consolidation. 
 
 
WEAPONEERING SHORT COURSE 
Morris Driels, Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Aeronautical Systems Center 
 
OBJECTIVE: To support the Sponsor’s Joint Technical Coordinating Group for Munitions Effectiveness 








GRANT OPPORTUNITIES FOR ACADEMIC LIAISON WITH INDUSTRY (GOALI): 
CREEP/MICROSTRUCTURAL COARSENING 
Indranath Dutta, Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: National Science Foundation 
 
OBJECTIVE: To develop a unified creep model incorporating the effect of phase coarsening applicable to 
lead-free solders of microstructural types I and III; to provide fundamental mechanistic insight into the 
roles of microstructural and compositional artifacts on the evolution of creep behavior during 
thermomechanical cycling (TMC). 
 
 
INTERFACIAL CREEP IN THIN FILM INTERCONNECT STRUCTURES IN MICROSYSTEMS 
Indranath Dutta, Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: National Science Foundation 
 
OBJECTIVE: To study the combined impact of applied stress and electromigration on interfacial sliding 
in interconnect structures in microelectronic devices. 
 
 
MINIATURIZED IMPRESSION CREEP TEST FOR BALL-GRID ARRAY (BGA) AND FLIP-
CHIP (FC) SOLDER JOINTS 
Indranath Dutta, Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Semiconductor Research Corporation 
 
 




THERMO-MECHANICAL BEHAVIOR OF ADAPTIVE LEAD-FREE SOLDERS FOR 
ELECTRONIC PACKING APPLICATIONS 
Indranath Dutta, Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: U.S. Army Research Office 
 
OBJECTIVE: To develop adaptive lead-free solders that can respond intelligently to externally applied 
loads so as to minimize the inelastic strain induced during thermo-mechanical cycling. The solder will be 
fabricated and tested under creep and thermomechanical cycling conditions, with the goal of obtaining a 




THE BASICS OF UNDERWATER LAUNCH FLOW 
Ashok Gopinath, Associate Professor 
Department of Mechanical and Astronautical Engineering 
Donald v. Z. Wadsworth, Senior Lecturer 
Department of Electrical and Computer Engineering and Space Systems Academic Group 
Sponsor: Navy Strategic Systems Programs 
 
OBJECTIVE: To begin development of the basic numerical simulation capability to predict the essential 
fluid dynamic characteristics associated with an underwater missile launch. A suitable off-the-shelf, 
commercial computational fluid dynamics (CFD) package will be used for the simulation and the results 
validated against existing flight and numerical data. The long-term multi-year objective is to increase the 




sophistication and complexity of the numerical simulation and incorporate new features such as shallow 
water launch characteristics as well as future generation missile technology. The ultimate goal is to develop 
a reliable predictive tool that could be used in conjunction with real live-fire testing and flight data. This 
work will expand the existing core effort at the Naval Postgraduate School (NPS) in support of other 
strategic system programs and will involve NPS faculty and U.S. Naval officer graduate students in various 
disciplines to develop an in-house base of knowledge and expertise in missile launch technology. 
 
 
MEASUREMENT OF MOLTEN METAL FLOW RATES AT HIGH TEMPERATURES 
Ashok Gopinath, Associate Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Department of Energy  
 
OBJECTIVE: To build and test a device/sensor that could be used for the measurement of molten metal 
flow rates. The device should be accurate and robust and be calibrated against a standard reference. The 
work will be carried out in two phases: one with a low melting metallic eutectic to demonstrate proof of 
concept, and another with a higher-melting-point material with the eventual objective of being able to 
demonstrate operation at close to 1000 degrees centigrade. 
 
 
INVESTIGATION OF COMMERCIAL TECHNOLOGIES WITH APPLICATION TO 
LITTORAL COMBAT SHIP (LCS) MODULARITY 
Joshua H. Gordis, Associate Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Naval Surface Warfare Center - Coastal System Station 
 
OBJECTIVE: The goal of providing plug-and-play flexibility in configuring the Littoral Combat Ship 
(LCS) for mine warfare (MIW), anti-submarine warfare (ASW) and surface warfare (SUW) requires the 
development of systems for material handling, storage, and at-sea system deployment and recovery. The 
proposed research will investigate sources of commercial-off-the-shelf software systems that can be 
directly integrated into the seaframe/mission package design or offer concepts useful as input to LCS-
specific designs for mission package and mission module activity.  
 
 
MODEL/SIMULATION OF ADVANCED DEPLOYABLE SYSTEM (ADS) MOVEMENT 
ONBOARD THE LITTORAL COMBAT SHIP PHASE I: SYSTEM AND COMPONENT MODEL 
Joshua H. Gordis, Associate Professor 
Fotis A. Papoulias, Associate Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: U.S. Naval Facilities Engineering Command 
 
OBJECTIVE: The Advanced Deployable System (ADS) is comprised of four array-installation modules 
(AIMs), and one trunk-installation module (TIM). These modules are stored in the mission bay of the 
Littoral Combat Ship (LCS). The overhead handling system will be used to move the modules and deploy 
them overboard. A motion simulation of this process will be developed in order to allow the assessment 
and optimization of the process. Phase I will begin the development of 3D simulation models of the 
mission bay, the ADS modules, and the overhead handling system. 
 
 




MODELING AND SIMULATION OF UNMANNED VEHICLE LAUNCH FROM THE 
LITTORAL COMBAT SHIP (LCS) 
Joshua H. Gordis, Associate Professor 
Fotis A. Papoulias, Associate Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: Naval Surface Warfare Center - Panama City 
 
OBJECTIVE: The stem-mounted launch and recovery system (L&R) of the Littoral Combat Ship (LCS) 
will suspend unmanned vehicles in a pendular fashion from cantilevered support rails. The suspended 
vehicle will then be lowered into the sea. The concern is that in elevated sea states (sea state 3), the 
swaying motion of the suspended vehicle will lead to damage to the vehicle, either by impact with the stern 
of the LCS or by wave impact. Therefore, it is the goal of this work to determine the motions of the 
suspended vehicle to assess the probability of damage. 
 
 
COMMAND AND CONTROL (C2) INITIATIVE WITH COOPERATING UNMANNED 
VEHICLES 
Anthony J. Healey, Distinguished Professor 
Department of Mechanical and Astronautical Engineering 
Douglas P. Horner, Research Associate 
Department of Information Sciences  
Sponsor: Office of Naval Research 
 
SUMMARY: Addressed the need for a maritime-based unmanned aerial vehicle (UAV) to conduct 




DEVELOPMENT OF AUTONOMOUS UNDERWATER VEHICLES (AUV) TECHNOLOGIES 
Anthony J. Healey, Distinguished Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: National University of Singapore 
 
OBJECTIVE: This project is sponsored by the National University of Singapore (NUS). First-year work 
was aimed at developing the AUV WorkBench, a simulation system for mission planning and control for 
Autonomous Underwater Vehicles (AUVs). Later phases will evaluate graduated nonconvexity algorithms 
developed using the AUV WorkBench for their performance in water trials using ARIES. 
 
 
FORWARD-LOOKING SONAR OBSTACLE AVOIDANCE 
Anthony J. Healey, Distinguished Professor 
Department of Mechanical and Astronautical Engineering 
Douglas P. Horner, Research Associate 
Department of Information Sciences 
Sponsor: Office of Naval Research 
 
OBJECTIVE: For the next two years, the Center Autonomous Underwater Vehicle (AUV) Research will 
conduct research revolving around the development testing, and implementation of advanced obstacle 
avoidance behaviors for small autonomous underwater vehicles (AUVs). The first will see development of 
deliberative real-time path-planning algorithms for challenging underwater environments; the second year, 
the implementation, testing, and iteration of the algorithms aboard a vehicle.  
 




NAVAL POSTGRADUATE SCHOOL (NPS) ARIES FORWARD-LOOKING SONAR 
INTEGRATION 
Anthony J. Healey, Distinguished Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Office of Naval Research 
 
OBJECTIVE: Incorporation and integration of forward-looking sonars represents an important area for 
autonomous underwater vehicles (AUVs). The ability of the vehicle to discriminate and catalog obstacles 
and terrain enables the vehicle to improve its survivability and autonomy. The Naval Postgraduate School 
(NPS) will work with the Applied Physics Lab at the University of Washington to install blazed-array 
forward-looking sonar onto the ARIES AUV. 
 
 
PARTICIPATION IN TESTING OF NETWORK TOPOLOGIES (TNT) EXERCISES 2005 
Anthony J. Healey, Distinguished Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: U.S. Special Operations Command 
 
OBJECTIVE: To participate with ARIES, NavBoard, Cypress Sea Maritime Systems for Underwater and 
Surface Communication downloads, and minefield- image gathering. Testing of Network Topologies 
(TNT) 05 (four exercises). 
 
 
SUPPORT FOR AUTONOMY STUDY 
Anthony J. Healey, Distinguished Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Naval Undersea Warfare Center - Newport Division 
 
OBJECTIVE: To study the autonomy capabilities of potential suppliers for autonomous-underwater-
vehicle (AUV) autonomy and mission-control software for future naval AUVs. Visits from Carnegie 




TACTICAL DECISION AIDS 
Anthony J. Healey, Distinguished Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To experiment with various communication links to demonstrate remote data acquisition 
and robotic control between aerial, surface, and subsurface nodes to test, analyze, and develop advanced, 
distributed battlespace technologies. Improved latency and high links will be developed for improving 
intelligence, surveillance, and reconnaissance in littoral areas. 
 
 
CROSS-FLOW FAN FOR VERTICAL TAKE-OFF AND LANDING (VTOL) AIRCRAFT 
Garth V. Hobson, Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: National Aeronautics and Space Administration - Glenn Research Center  
 
OBJECTIVE: To assess the feasibility of using cross-flow fans as additional lift generators for the 
propulsion of personal air vehicles capable of vertical take-off and landing. The innovative aspect of the 
proposed design is that it uses cross-flow fans for thrust augmentation while retaining features of fixed-
wing configuration to achieve high efficiency in cruise flight.  
 
 




HIGH-CYCLE FATIGUE (HCF)/SPIN TEST RESEARCH 
Garth V. Hobson, Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Naval Air Systems Command, Naval Air Warfare Center - Aircraft Division 
 
OBJECTIVE: To continue the development of high-cycle fatigue (HCF) spin-test techniques, while 
conducting full-scale engine rotor tests required in the Joint Navy-Air Force turbine engine science and 
technology (S&T) program. Concentration will be focused on developing high blade excitation amplitudes 
using oil-jet excitation (OJE), while avoiding surface erosion, for test durations of one-two hours. An 
evaluation of the effectiveness and HCF durability of alternate damping systems in the AE3007 fan rotor 
will be conducted when a suitable excitation system has been proven using un-damped blades, and 
consideration will be given to the problem of simulating engine temperatures. 
 
 
TRANSONIC FAN: STEAM INGESTION STUDY 
Garth V. Hobson, Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Naval Air Systems Command 
 
OBJECTIVE: This proposal stems from a prior exposure to the problem of ingestion on the F414 engine 
and an awareness of the potential criticality to a single-engine aircraft such as the Joint Strike Fighter (JSF). 
It is made at a time when the transonic compressor program at the Naval Postgraduate School (NPS) has 
achieved an experimental milestone, and proposes to capitalize on the cost-effectiveness of the small 
facility and associated research group. The primary objective is to obtain controlled data on the effect of 
steam ingestion and inlet flow distortion on stall behavior. Computational fluid dynamics (CFD) studies of 
F414 will also be continued. 
 
 
AN EXPERIMENTAL AND COMPUTATIONAL INVESTIGATION OF OSCILLATING 
AIRFOIL UNSTEADY AERODYNAMICS AT LARGE MEAN 
Kevin D. Jones, Research Associate Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: University of Kentucky 
 
OBJECTIVE: This research is part of a larger program consisting of four major tasks and should be read 
and evaluated as part of the proposal by Professor Capece of the University of Kentucky. Naval 
Postgraudate School researchers will investigate tasks three and four, namely, unsteady aerodynamic 




LOW-COST TRACK ANTENNA SYSTEM FOR MEDIUM RANGE COMMUNICATIONS WITH 
REMOTE MANNED OR UNMANNED VEHICLES 
Kevin D. Jones, Research Associate Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: National Security Agency  
 
OBJECTIVE: To develop, test, and evaluate a limited number of global positioning system (GPS)-based 
auto-tracking antenna prototype systems to work with a National Tactical Integration Office-developed 
prototype line-of-sight (LOS) radio. This new prototype capability, if successful, will provide a very cost 
effective communications system with 1-3MHz of bandwidth that could be used by both military tactical 
ground units and tactical unmanned aerial vehicle platforms as a medium range (5-25 miles) Internet 
Protocol (IP)-based communications link. The primary goal of this research and development (R&D) 
initiative is to conduct demonstrations of this new prototype capability to military customers during Naval 
Postgraduate School (NPS)-sponsored Testing of Network Topologies (TNT) exercises. 
 




DEVELOPMENT OF THE MODELING AND SIMULATION TOOLS FOR GUIDED AIRDROP 
SYSTEMS 
Isaac I. Kaminer, Associate Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Yuma Proving Ground 
 
OBJECTIVE: To continue development and testing of perspective pose estimation (PPE) techniques for 
estimating center of rotation and payload attitude of a round canopy delivery system using video data 
obtained during the drop. 
 
 
SMALL UNMANNED AERIAL VEHICLES TARGET LOCK-ON/DIRECTION FINDING, 
NETWORK CONTROL 
Isaac I. Kaminer, Associate Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: U.S. Special Operations Command 
 
OBJECTIVE: To support Tactical Network Topology (TNT) experiments sponsored by Special 
Operations Command (SOCOM) using small Unmanned Aerial Vehicles (UAVs).  
 
 
METHOD TO PREDICT THERMAL PERFORMANCE OF SHIPBOARD EQUIPMENT USING 
ARTIFICIAL NEURAL NETWORKS 
Matthew D. Kelleher, Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To develop a model to predict the thermal performance of shipboard systems using 
computational algorithms based on artificial neural networks. 
 
 
COMPETENCY EDUCATION PACKAGE FOR AIRCRAFT 
Ramesh Kolar, Research Assistant Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Naval Air Systems Command 
 
OBJECTIVE: To develop and teach course in aircraft fracture and fatigue practical stress analysis for 




FRACTOGRAPHIC ANALYSIS OF P3C SPAR CAPS 
Ramesh Kolar, Research Assistant Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Naval Air Warfare Center - Aircraft Division 
 
OBJECTIVE: To address fatigue cracks on P3C Orion spar caps and to evaluate probabilistic risk analysis 
of P3C Orion aircraft. To perform fractographical analysis of depot-supplied P3C Orion spar caps and to 
determine fatigue crack characteristics. To evaluate probabilistic risk analysis methodology of P3C Orion 
aircraft based on fleet supplied teardown crack data for the P3C aircraft. 
 
 




INTEGRATED SOFTWARE TOOLBOX FOR AEROELASTIC MODELING AND DYNAMIC 
STABILITY ANALYSIS OF AIR VEHICLES 
Ramesh Kolar, Research Assistant Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Scientific Sys Co, Inc. 
 
OBJECTIVE: Different disciplines and innovative algorithms need to be incorporated into integrated 
system required to simulate nonlinear flight performance characteristic of an advanced flight vehicle 
undergoing rapid maneuvering together with survivability. 
 
 
TECHNICAL ASSESSMENT OF THE NATIONAL AERONAUTICS AND SPACE 
ADMINISTRATION (NASA)/STRATOSPHERIC OBSERVATORY FOR INFRARED 
ASTRONOMY (SOFIA) STRUCTURAL ACOUSTICAL RESONANCE 
Ramesh Kolar, Research Assistant Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: National Aeronautics and Space Administration - Langley Research Center  
 
OBJECTIVE: To determine if the Stratospheric Observatory for Infrared Astronomy (SOFIA) project 
plans and preparations are adequate for performance of their proposed operation with the necessary level of 
safety. The technical focus is on structural acoustical and vibration characteristics of the empennage and 




EFFECTS OF STRESS STATE ON DEFORMATION AND FAILURE MECHANISM IN 
SUPERPLASTIC AA5083 
Terry R. McNelley, Distinguished Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: University of Texas - Austin 
 
OBJECTIVE: To assess the grain boundary sliding to solute drag creep transition during deformation 
under various stress states including uniaxial and biaxial conditions, and to compare experimental and 
model textures for this transition. Microtexture analysis of cavity initiation and growth will be extended to 
determine the contribution of grain boundary sliding under various stress states and will include three-
dimensional examination of growing cavities in relation to the dispersed constituent particles. Mechanical 
testing of thermomechanically processed direct-chill (DC) cast material will be conducted to assess the role 
of grain refinement in the transition. 
 
 
PITTING IN STAINLESS STEEL WELDS 
Terry R. McNelley, Distinguished Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Naval Sea Systems Command 
 
OBJECTIVE: To continue an analysis of pitting corrosion failures of type 308l stainless steel welds in 
type 304l stainless steel piping. Observed presentation and deposition on the results of the analysis will be 
provided at a time and place to be determined by the sponsor. 
 
 




MECHANICAL AND MICROSTRUCTURAL CHARACTERIZATION OF COMMERCIAL 
AA5083 MATERIALS 
Terry R. McNelley, Distinguished Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: University of Texas - Austin 
 
OBJECTIVE: To determine the mechanisms of elevated temperature deformation and failure under 
uniaxial, plane strain, and biaxial deformation conditions. The microstructure dependence of the transition 
from grain boundary sliding to solute-drag controlled dislocation creep and the mechanisms of failure by 
cavity formation and growth during superplastic deformation under these various loading conditions will 
also be determined. 
 
 
MICROSTRUCTURE EVOLUTION AND CONTROL DURING FRICTION-STIR PROCESSING 
OF CAST NAVAL BRONZE MATERIALS 
Terry R. McNelley, Distinguished Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Defense Advanced Research Projects Agency  
 
OBJECTIVE: To determine the evolution of microstructure in cast NiAl bronze materials as a function of 
friction-stir processing (FSP) parameters. The effort will include orientation-imaging microscopy methods 
to evaluate the refining and homogenizing effects of FSP on microstructure, micro-texture, and grain-
boundary character, as well as its role in elimination of casting porosity. 
 
 
MICROSTRUCTURE-PROPERTY RELATIONSHIPS IN FRICTION-SITR PROCESSING OF 
NIAL PROPELLER BRONZE 
Terry R. McNelley, Distinguished Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Defense Advanced Research Projects Agency 
 
OBJECTIVE: To determine the evolution of microstructure in cast NiAl bronze materials as a function of 
friction-stir processing (FSP) parameters. The effort will include orientation-imaging microscopy methods 
to evaluate the refining and homogenizing effects of FSP on microstructure, micro-texture, and grain-
boundary character, as well as its role in elimination of casting porosity. 
 
 
ADVANCED TECHNOLOGY GAS TURBINE RESEARCH AND DEVELOPMENT PROGRAMS: 
IMPACT OF COATING AND MANUFACTURING TOLERANCES ON LEADING EDGE 
FLOWS IN COMPRESSOR BLADES 
Knox T. Millsaps, Associate Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Naval Surface Warfare Center – Carderock Division, Naval Systems Engineering Station  
 
OBJECTIVE: To support the Advanced Technology Gas Turbine Program for the U.S. Navy’s Surface 
Fleet Gas Turbine Life Cycle Manager and Advanced Technology Group as directed.  
 
SUMMARY: A computational fluid dynamic (CFD) investigation was conducted that provided predictions 
of the aerodynamic impact of uniform and non-uniform coatings applied to the leading edge of a 
compressor airfoil in a cascade. Using a NACA 65(12)10 airfoil, coating profiles of varying leading edge 
non-uniformity were added. A non-uniform coating was obtained when a liquid coating was applied to a 
surface with high curvature, such as an airfoil leading edge. The CFD code used, RVCQ3D, was a 
Reynolds Averaged, Navier-Stokes (RANS) solver, with a k-omega turbulence model. The code predicted 
that these changes in leading edge shape can lead to alternating pressure gradients in the first few percent of 
chord that create small separation bubbles and possibly early transition to turbulence. The changes in total 
pressure loss and trailing edge deviation were presented as a function of a coating non-uniformity 




parameter. Results were presented over a range of negative and positive incidences and inlet Mach numbers 
from 0.6 to 0.8. A map was provided that showed the allowable degree of coating non-uniformity as a 




Elmstrom, M.E., Millsaps, K.T., Hobson, G.V., and Patterson, J.S., “Impact of Non-Uniform Leading Edge 
Coatings on the Aerodynamic Performance of Compressor Airfoils,” IGTC, Turbo Expo 2005, paper 
#GT2005-68091, Reno Nevada, 6-9 June 2005, (to be presented).  
 
Elmstrom, M.E., Millsaps, K.T., Hobson, G.V., and Patterson, J.S., “Impact of Non-Uniform Leading Edge 
Coatings on the Aerodynamic Performance of Compressor Airfoils,” Transactions of the American Society 




Bowman, J.A., “Numerical Predictions for Turbulent Transition Following Laminar Separation Bubbles on 
Backward-Facing Steps,” Master’s Thesis, Naval Postgraduate School, September 2005. 
 
Powell, J.D., “Impact of Leading-Edge Orientation and Shape on Performance of Compressor Blades,” 
Master’s Thesis, Naval Postgraduate School, June 2005.  
 
 
ADVANCED TECHNOLOGY GAS TURBINE RESEARCH AND DEVELOPMENT PROGRAMS: 
SALT INGESTION AND STALL/SURGE TESTING 
Knox T. Millsaps, Associate Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Naval Surface Warfare Center – Carderock Division, Naval Systems Engineering Station  
 
OBJECTIVE: To support the Advanced Technology Gas Turbine Program for the U.S. Navy’s Surface 
Fleet Gas Turbine Life Cycle Manager and Advanced Technology Group as directed.  
 
SUMMARY: Two experimental programs were supported with design of experiments, instrumentation 
specification, test site support, and post-test analysis of data. Specifically, a series of tests with salt spray 
ingestion into an Allison 501-K34 gas turbine were conducted to assess the utility of different methods of 
condition based monitoring (CBM) developed at the Naval Postgraduate School (NPS) in fiscal years 2003 
and 2004. These tests, along with the analysis, suggested the appropriate parameters that are the most 
sensitive for predicting the location and severity of compressor fouling. Another set of tests were conducted 




Elmstrom, M.E., Millsaps, K.T., Hobson, G.V., and Patterson, J.S., “Impact of Non-Uniform Leading Edge 
Coatings on the Aerodynamic Performance of Compressor Airfoils,” IGTC, Turbo Expo 2005, paper 
#GT2005-68091, Reno, Nevada, 6-9 June 2005, (to be presented).  
 
Elmstrom, M.E., Millsaps, K.T., Hobson, G.V., and Patterson, J.S., “Impact of Non-Uniform Leading Edge 
Coatings on the Aerodynamic Performance of Compressor Airfoils,” Transactions of the American Society 




Garrott, K.B., “Improved Aerothermodynamic Measurements of the T63-A-700 Gas Turbine Engine,” 
Master’s Thesis, Naval Postgraduate School, September 2005. 
 




Luebkert, M.R., “Design and Validation of Improved Dynamic Cylinder Pressure Measurement for a 
Diesel Engine,” Master’s Thesis, Naval Postgraduate School, September 2005.  
 
 
BEHAVIOR OF AIRCRAFT WAKES IN GROUND EFFECT 
Knox T. Millsaps, Associate Professor 
Turgut Sarpkaya, Distinguished Professor Emeritus 
Department of Mechanical and Astronautical Engineering 
Sponsor: National Aeronautics and Space Administration - Langley Research Center  
 
OBJECTIVE: This is fundamental/applied fluid dynamics research regarding the roll-up of aircraft vortex 
wakes in ground effect. The objectives are to identify, review, and contrast the existing models; to identify 
the areas that need improvement; to propose a new model with rationale for expected improvement; and to 
work with the National Aeronautics and Space Administration (NASA) in the selection of in-ground-effect 
flight test cases for evaluating the existing as well as candidate models. 
 
 
DEVELOPMENT OF COURSE MATERIAL FOR COMMERCIAL AIRCRAFT 
SURVIVABILITY: TOOLS FOR DECISION ANALYSIS, CS3660 - CRITICAL 
INFRASTRUCTURE PROTECTION 
Knox T. Millsaps, Associate Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Department of Homeland Security  
 
OBJECTIVE: To develop and provide course materials for a lecture on commercial aircraft survivability, 
including a case study that illustrates the use of decisions tools.  This research project will develop course 
materials for CS3660, Critical Infrastructure Protection, which will enable students to understand the 
terrorist threats that exist to commercial aircraft, the current vulnerabilities of aircraft to these threats, and 
some possible policy alternatives that can be implemented to reduce the air transportation system 
susceptibility to terrorist attacks. Finally, a case study will be presented to illustrate the use of analytical 
tools, such as decision tree analysis and cost benefit analysis, for just one of the possible threats and a 
couple of alternatives to show how an analysis of alternatives (AOA) is conducted.  
 
 
DISTANCE LEARNING (DL) COURSES FOR NAVAL REACTORS IN MECHANICAL 
ENGINEERING (ME) (571) 
Knox T. Millsaps, Associate Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Naval Sea Systems Command 
 
OBJECTIVE: To provide eight distance-learning courses in the reactors/mechanical engineering 
curriculum (571) during fiscal year 2005, and to provide additional administrative and academic services as 
required. The courses that are planned are ME4220, Viscous Flow; ME4613, Finite Element Methods (in 
the fall quarter); ME4162, Convection-Heat Transfer; ME4522, Structural Dynamics (in the winter 
quarter); ME4731, Optimization; ME4202, Compressible Fluid Flow (in the spring quarter); ME4225, 
Computational Fluid Mechanics and Heat Transfer; and ME4550, Random Vibration and Spectral Methods 
in the summer quarter. 
 
 




FLOW REGIMES AND OPTIMAL DESIGN OF TWO-DIMENSIONAL, LOW REYNOLDS 
NUMBER DIFFUSERS  
Knox T. Millsaps, Associate Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: None  
 
OBJECTIVE: To extend flow regime and performance maps for two-dimensional straight-walled 
diffusers to moderate and low Reynolds numbers and provide design information for the optimization of 
performance of these devices for Micro-Electro-Mechanical Systems (MEMS) and other applications.   
 
SUMMARY: A numerical study on laminar incompressible flows in 2-D straight walled diffusers in the 
low Reynolds number regime (105-1048) was performed to investigate the various flow regimes that might 
exist. Tail channels are situated downstream the diffusers. Geometries with area ratios AR=1.15 to 5 and 
non-dimensional lengths of L/W1=1 to 48 are considered. Results are presented in terms of flow regime 
maps for Reynolds numbers of 105, 210, 314, 420, 629, 1,048 and pressure recovery coefficients maps for 
Re numbers of 105, 210, 314, 420 and 629. In addition time resolved simulations of impulsively starting 
flow are considered at Re=210, 314 for 12 geometries on the flow regime map. Four flow regimes can be 
distinguished depending on diffuser geometry. With increasing divergence angle the flow goes from 





Millsaps, K.T., Oh, J., and Trivilos, E., “Numerical Study of Planar Diffuser Flows with Constant-Area 
Duct at Low Reynolds Numbers,” Transactions of the American Society of Mechanical Engineers (ASME), 
Journal of Fluids Engineering, June 2005, (submitted).  
 
 
NAVY'S HUMAN CAPITAL STRATEGY WEBSITE 
Knox T. Millsaps, Associate Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Task Force Total Force 
 
OBJECTIVE: To create, maintain, and sustain the human-capital strategy website for the U.S. Navy. 
 
 
ADVANCED TOTAL SHIP SYSTEMS ENGINEERING/OPTIMIZATION 
Fotis A. Papoulias, Associate Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Advanced Technical Institute 
 
OBJECTIVE: To educate American youth about careers in naval architecture and marine engineering 
(NA&ME) through a pre-college program for ship design. 
 
  
MULTI-DISCIPLINARY COMPUTATIONAL TOOLS 
Fotis A. Papoulias, Associate Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Mechmath, LLC 
 
SUMMARY: The Naval Sea Systems Command is interested in technologies that are capable of 
supporting the development of a multi-disciplinary computational design tool to improve the accuracy 
and/or decrease the computational cost of prediction for Naval platforms, with emphasis on ship hull design 
and damage control. 
 
 




ANALYSIS AND GROUND EXPERIMENT OF A CLUSTER OF INTERACTING SPACECRAFT 
FOR AUTONOMOUS IN-ORBIT ASSEMBLY AND RECONFIGURATION 
Marcello Romano, Assistant Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Naval Postgraduate School  
 
OBJECTIVE: To advance knowledge in the field of multi-spacecraft systems for autonomous in-orbit 
assembly and reconfiguration. This emerging space-engineering concept may bring breakthrough 
applications for both the Department of Defense (DoD) and civilian space missions. Focus of the research 
is on the dynamics and control issues. Both analytical-numerical techniques and on-the-ground 
experimentation are used. The author intends to establish a new and unique laboratory in the field at the 




AUTONOMOUS DOCKING/SPACECRAFT SERVICING 
Marcello Romano, Research Assistant Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Air Force Research Laboratory  
 
OBJECTIVE: The Naval Postgraduate School shall upgrade the autonomous docking and spacecraft 
servicing testbed, located at the Spacecraft Servicing and Robotics Laboratory. In particular, the Starsys-
Corporation docking interface, already in the Principal Investigator’s laboratory, shall be integrated in the 
chaser and target vehicle simulators and a new larger floating surface shall be acquired.  
 
 
DEPLOYMENT OF MULTIPLE SPACECRAFT: COORDINATION, CONTROL, AND 
OPTIMIZATION 
I. Michael Ross, Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: National Reconnaissance Office 
 
OBJECTIVE: To develop framework optimizing constrained deployment of multiple spacecraft. 
 
 
HIGH-FIDELITY FOOTPRINT GENERATION FOR ENTRY VEHICLE 
I. Michael Ross, Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Air Force Research Laboratory  
 
OBJECTIVE: To explore a variety of connected topics in support of the Air Force Research Laboratory’s 
(AFRL) program on the guidance and control of entry vehicles. 
 
 
PSEUDOSPECTRAL METHODS FOR OPTIMAL TRAJECTORIES BY IMPLICIT 
SIMULATION (OTIS) 
I. Michael Ross, Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: National Aeronautics and Space Administration - Glenn Research Center  
 
SUMMARY: Advised the Optimal Trajectories by Implicit Simulation (OTIS) Upgrade Team at the 
National Aeronautics and Space Administration (NASA) on matters regarding the use of pseudospectral 
methods for trajectory optimization. 
 
 




RAPID TRAJECTORY GENERATION FOR ENTRY VEHICLE 
I. Michael Ross, Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Air Force Research Laboratory  
 




REAL-TIME-OPTIMIZATION FOR SLEW MANEUVER DESIGN AND CONTROL 
I. Michael Ross, Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: National Reconnaissance Office 
 
OBJECTIVE: To develop, simulate, and ground-test the feasibility of a revolutionary real-time-
optimization algorithm for spacecraft slew maneuvers. 
 
 
DDG81 SHIP SHOCK TRIAL SIMULATION 
Young S. Shin, Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Naval Sea Systems Command 
 
SUMMARY: Performed shock and vibration analysis in support of DDG-81 class shock follow-on actions, 
including DDG-81 flight IIL ship shock modeling and simulation. The results were compared with ship 
shock trial test data (shots 1 and 2) to identify potential problem areas and to investigate damage potential 
from the standpoint of survivability and vulnerability of the ship. 
  
 
INTEGRATED MUNITIONS EFFECTIVENESS ASSESSMENT (IMEA) AND HARDENED-
TARGET MODULE (HTM) COMPARATIVE STUDIES 
Young S. Shin, Professor 
Morris Driels, Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Defense Threat Reduction Agency  
 
OBJECTIVE: To ensure compatibility of Integrated Munitions Effectiveness Assessment (IMEA) and 
JMEM Air-to-Surface Weaponeering System (JAWS), thereby assisting in the accreditation of IMEA by 
Joint Technical Coordinating Group; to develop a common target set to provide a framework to compare 
future development of each tool and preserve commonality of results; and to investigate subject specific 
features of IMEA that cause concern among the weaponeering community, such as runtime, fuse options 
and confidence levels of the results. 
 
 
SHIP SHOCK TRIAL MODELING AND SIMULATION 
Young S. Shin, Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Naval Sea Systems Command 
 
SUMMARY: Performed LPD17 ship shock trial modeling and simulation, conducted shock and vibration 
analysis in support of DDG class shock follow-on actions, including DDG-81 flight IIA ship shock 
modeling and simulation, identified potential problem areas, and investigated damage potential from the 
standpoint of survivability of a ship system. 
 
 




HIGH-CYCLE FATIGUE (HCF) SPIN TEST RESEARCH 
Raymond P. Shreeve, Professor Emeritus 
Department of Mechanical and Astronautical Engineering 
Sponsor: Naval Air Warfare Center - Aircraft Division  
 
OBJECTIVE: To develop high-cycle fatigue (HCF) spin-test techniques using an engine-scale vacuum 
spin-pit. Following the successful implementation of air-jet excitation (AJE), oil-jet excitation (OJE), and 
eddy-current excitation (ECE) techniques using two small rotors, goals are to apply similar techniques to 
full-scale engine rotors, and to perform tests to evaluate blade damping techniques. The program was 
conducted in close association with Naval Air Warfare Center - Aircraft Division (NAWCAD), and with 



















































OVERVIEW:   
Department Overview 
The Department of Meteorology provides graduate-level instruction in the science of meteorology and its 
application in support of military operations. To maintain expertise and provide support to student theses, 
the faculty performs research in the Navy-relevant areas of synoptic and dynamic meteorology, remote 
sensing, numerical modeling, tropical meteorology, boundary layer meteorology, and environmental 
effects. 
Over 40 years ago, the Naval Postgraduate School (NPS) was responsible for the establishment 
and flourishing of a Navy operational command on its campus. In 1959, the Naval Oceanographic 
Command moved its numerical prediction center to Monterey as a new operational command, the Fleet 
Numerical Weather Central (now, Fleet Numerical Meteorology and Oceanography Center-FNMOC). The 
Navy chose to move FNMOC to Monterey to take advantage of the presence of NPS with its large 
assembly of science faculty who are intimately familiar with Navy operational problems in meteorology 
and oceanography. For similar reasons, the Navy Environmental Prediction Research Facility (now the 
Marine Meteorology Division of the Naval Research Laboratory (NRL) Monterey), moved to Monterey in 
1971. This further augmentation of meteorological and oceanographic scientists in Monterey has made it 
the center of Naval environmental science. 
 The consequences of these moves are the substantial involvement of NPS faculty in research 
projects at NRL Monterey and the enhancement of operational capabilities at FNMOC. Furthermore, 
personnel from the latter two organizations are able to take advanced courses at NPS, and officer-students 







 Meteorology and Physical Oceanography 
 Space Systems Operations 
 Space Systems Engineering 





 Master of Science in Meteorology 
 Master of Science in Meteorology and Physical Oceanography 





 Synoptic, Mesoscale, and Coastal Meteorology: 
Distinguished Professor Russell Elsberry, Associate Professor Wendell Nuss, Professor Carlyle 
Wash, Research Assistant Professor Douglas Miller, Research Associate Professor Patrick Harr 
 Numerical Weather Prediction (NWP):  
Professor Roger Williams, Research Associate Hway-Jen Chen, Research Assistant Professor 
Kevin Cheung, Research Assistant Professor Douglas Miller 
 Environmental Analysis and Visualization: 
Research Associate Mary Jordan 
 Air-Sea Interactions: 
Professor Kenneth Davidson, Professor Robert Haney, Research Associate Paul Frederickson 
 Satellite and Ground Based Remote Sensing: 
Professor Phillip Durkee, Research Associate Kurt Nielsen 





Professor Chih Pei Chang, Research Associate Hway-Chen, Research Associate Professor Patrick 
Harr, Research Assistant Professor Kevin Cheung 
 Tropical Cyclone Motion: 
Distinguished Professor Russell Elsberry, Research Assistant Professor Kevin Cheung, Research 
Associate Professor Patrick Harr 
 Boundary Layer Meteorology: 
Professor Kenneth Davidson, Associate Professor Qing Wang 
 Climate Dynamics: 
Professor Chih Pei Chang, Professor Roger Williams, Research Associate Hway-Jen Chen, Senior 
Lecturer Tom Murphee 
 Atmospheric Factors in EM/EO Propagation: 
Professor Kenneth Davidson, Research Associate Professor Peter S. Guest, Research Associate 
Paul Fredrerickson 
 Polar Meteorology: 





 IDEA Laboratory: The Interactive Digital Environmental Analysis (IDEA) laboratory has 
Silicon Graphics workstations specifically designed and funded for instruction. The lab computers 
are used to analyze and display real-time satellite data and numerical model output. 
 Tactical Laboratory: The Tactical Lab operates an SMQ-11 DMSP satellite receiver that collects 
and processes classified environmental data and runs military tactical decision aids used to support 
operations. 
 Synoptic Analysis and Forecasting Laboratory: The Synoptic Analysis and Forecasting Lab 
uses a suite of computers and advanced display devices to provide local and global real-time 
meteorological data and numerical products for instruction and research in operational weather 
forecasting.  
 Atmospheric Boundary Layer Measurements Laboratory: The Measurements Lab provides 
information from a special near-coastal observation site at Fort Ord in support of instruction and 
research in boundary layer and coastal meteorology. Present instrumentation includes two radar 
wind profilers, an automatic surface weather station, and rawinsonde systems. 
 
 
RESEARCH PROGRAM (Research and Academic)-FY2005: 
 
The Naval Postgraduate School’s sponsored program exceeded $80.43 million in FY2005. Sponsored 
programs included both research and educational activities funded from an external source.  
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FORECAST OF CLOUD PROBABILITY IN SOUTHEAST ASIA 
Chih Pei Chang, Distinguished Professor 
Department of Meteorology  
Sponsor: Naval Sea Systems Command  
 
OBJECTIVE: To study the behavior and predictability of monsoon disturbances adjacent regions using 
the Navy’s regional numerical forecasting system. 
 
 
INTERANNUAL VARIATION OF MONSOON AND EL NINO SOUTHERN OSCILLATION 
(ENSO) 
Chih Pei Chang, Distinguished Professor 
Department of Meteorology  
Sponsor: National Oceanic and Atmospheric Administration  
 
OBJECTIVE: To study the relationship between the interannual variations of Asian-Australian monsoon 
and El Nino southern oscillation. 
 
 
MONSOON DISTURBANCES IN SOUTHEAST ASIA AND ADJACENT SEAS 
Chih Pei Chang, Distinguished Professor  
Department of Meteorology  
Sponsor: Office of Naval Research 
 




TROPICAL VORTICES IN NORTHWEST PACIFIC MONSOON 
Chih Pei Chang, Distinguished Professor 
Roger T. Williams, Professor Emeritus 
Department of Meteorology  
Sponsor: National Science Foundation 
 
OBJECTIVE: To study interactions between the monsoon background flow and tropical synoptic 
disturbances (waves and cyclones), and the asymmetric dynamics of tropical cyclones. Both areas involve 
the dynamics of perturbations within a variable background mean flow. The primary approach will be by 
simple dynamic or numerical models. 
 
 
DEFENSE TECHNOLOGY SHORT COURSE 2005 
Kenneth L. Davidson, Professor  
Department of Meteorology  
Sponsor: Naval Inventory Control Point  
 
OBJECTIVE: To provide support for distance training computers covering WCN to President, Naval 







EVAPORATION DUCT/ELECTRO-OPTICAL TURBULENCE MODELS 
Kenneth L. Davidson, Professor 
Paul A. Frederickson, Research Associate 
 Department of Meteorology  
Sponsor: Space and Naval Warfare Systems Command  
 
SUMMARY: Produced an authoritative reference source that identifies the most widely used and 
important existing bulk optical turbulence models; described and demonstrated their differences and 
similarities and strengths and weaknesses; quantified how using different models may lead to different 
climatology results; and determined which model is best or most suitable for the specific application of 
developing a climatology to quantitatively assess the expected impact of scintillation on the use of HELs 
for ship self-defense against cruise missiles. 
 
 
MCMILLAN FIELD AND TACTICAL NETWORK TECHNOLOGY (TNT)-05 FIELD 
DEMONSTRATIONS 
Kenneth L. Davidson, Professor 
Department of Meteorology  
Sponsor: Naval Postgraduate School 
 
OBJECTIVE: To design, fabricate, and install atmosphere surface layer and surface parameter collection 
system for McMillan Field, Camp Roberts, California. To perform multiple location field collection of 
atmospheric properties and application model estimation of effect on acoustic, UV, Rf, and laser system 
performances during the Tactical Network Topology (TNBT-05) campaign.  
 
 
MEETING REQUIREMENTS FOR METEOROLOGY AND OCEANOGRAPHY (METOC) 
SUPPORT TO OPERATOINAL ASSESSMENT OF RF/IR SURVEILLANCE (ISR): 
SINGAPORE/MALACCA STRAIT EVAPORATION DUCT/INFRARED CHARACTERIZATION 
Kenneth L. Davidson, Professor 
Paul A. Frederickson, Research Associate 
Department of Meteorology  
Sponsor: Space and Naval Warfare Systems Command  
 
OBJECTIVE: To evaluate and transition lower-atmosphere models and applications with observed and 
predicted data for linkage to propagation effects models and tactical decision aids in order to maximize 
decision makers’ awareness of radar and infrared (IR) detection of threat and own forces. Apply validated 
meteorology and oceanography (METOC) and propagation models to special high-resolution data that will 
describe radar and IR surveillance impacts in Singaporean region, in support of PACOM security initiative. 
 
 
METEOROLOGY AND OCEANOGRAPHY (METOC) EFFECT ON RADAR/INFRARED (IR) 
SURVEILLANCE IN MARITIME DOMAIN PROTECTION 
Kenneth L. Davidson, Professor 
Department of Meteorology  
Sponsor: Naval Postgraduate School 
 
OBJECTIVE: To transition existing technology and procedures to produce radar and infrared (IR) sensor 
detection predictions of own force and threat platforms based on the current in situ environmental 
conditions and to display these detection predictions in real time at command centers and on operations 
craft to benefit tactical decision making on low-observable platforms expected in maritime domain 







NEAR-TERM RESPONSE TO OPERATIONAL METEOROLOGY AND OCEANOGRAPHY 
Kenneth L. Davidson, Professor 
Department of Meteorology  
Sponsor: Space and Naval Warfare Systems Command - Charleston 
 
OBJECTIVE: To provide field-test guidance for and evaluation consultation for use of the portable-
measurement device airflow and surface measurements systems (hand-held) for operational ships. 
 
 
REFRACTIVITY PROFILE ESTIMATE/COLLECTION DURING EVS FIELD TEST 
Kenneth L. Davidson, Professor  
Department of Meteorology  
Sponsor: Johns Hopkins University 
 
OBJECTIVE: To invigorate and conduct research and analysis required to develop doctrine, tactics, 




SINGAPORE DEFENCE TECHNOLOGY AND SUPPORT COURSE (DTSC) - 2004 
Kenneth L. Davidson, Professor 
Department of Meteorology  
Sponsor: National University of Singapore 
 
 
ALGORITHM DEVELOPMENT FOR THE NATIONAL AIR AND SPACE INTELLIGENCE 
CENTER (NASIC) DEMONSTRATION 
Philip A. Durkee, Professor 
Department of Meteorology 
Sponsor: National Air and Space Intelligence Center 
 
OBJECTIVE: To develop algorithms for active programs of the National Air and Space Intelligence 
Center (NASIC), Dayton, Ohio. Details of the algorithms are classified. 
 
 
ATMOSPHERIC MODEL AND ASSOCIATED DEVELOPMENT, SATELLITE-DERIVED 
MARINE ATMOSPHERIC BOUNDARY LAYER AND ELECTROMAGNETIC, ELECTRO-
OPTICAL PROPERTIES 
Philip A. Durkee, Professor 
Mary S. Jordan, Research Associate 
Department of Meteorology  
Sponsor: Space and Naval Warfare Systems Command  
 
OBJECTIVE: To support development of boundary-layer analysis techniques using satellite radiances. 
 
 
METEOROLOGY AND OCEANOGRAPHY SENSOR ENGINEERING, SATELLITE-DERIVED 
MARINE ATMOSPHERIC BOUNDARY LAYER AND ELECTROMAGNETIC, ELECTRO-
OPTICAL PROPERTIES 
Philip A. Durkee, Professor  
Mary S. Jordan, Research Associate  
Department of Meteorology  
Sponsor: Space and Naval Warfare Systems Command  
 






METHODS FOR COMPREHENSIVE SATELLITE ANALYSIS 
Philip A. Durkee, Professor 
Department of Meteorology  
Sponsor: National Oceanic and Atmospheric Administration 
 
OBJECTIVE: To explore methods of combining information from multiple satellite platforms into a 
comprehensive satellite analysis scheme. The measurement set from each satellite is unique in either its 
spectral, spatial, or temporal capabilities. A comprehensive analysis will combine the measurements from 
individual satellites into a regional domain where the full set of observations will be used, as appropriate, to 
develop a regional analysis. 
 
 
UNMANNED AERIAL VEHICLES (UAV) COMPARISON STUDY 
Philip A. Durkee, Professor  
Department of Meteorology  
Sponsor: Space and Naval Warfare Systems Command  
 
OBJECTIVE: To leverage Naval Postgraduate School (NPS) student operational experience on defining 
and developing sensing strategies and concept of operations for Unmanned Aerial Vehicles (UAVs). 
 
 
VISIBILITY ASSESSMENT FROM SPACE 
Philip A. Durkee, Professor 
Department of Meteorology  
Sponsor: Naval Engineering Logistics Office 
 
OBJECTIVE: To investigate multi-spectral techniques for assessing visibility from space. Results will be 
tested against ground truth observations. 
 
 
MODEL TROPICAL CYCLONE STRUCTURE AND TRACK 
Russell L. Elsberry, Distinguished Professor 
Department of Meteorology  
Sponsor: Space and Naval Warfare Systems Command  
 
OBJECTIVE: To demonstrate the feasibility fo creating knowledge-based expert system modules that will 
allow Joint Typhoon Warning Center forecasters to make more accurate and consistent forecast of tropical 
cyclone formation, inner-wind structure, and outer -wind structure (intensity). 
 
 
SUPPORT FOR UNITED STATES WEATHER RESEARCH PROGRAM HURRICANE-
LANDFALL SCIENCE COORDINATOR 
Russell L. Elsberry, Distinguished Professor 
Department of Meteorology  
Sponsor: Office of Naval Research 
 
OBJECTIVE: To provide science coordinator (hurricane landfall) for the U.S. Weather Research 







BUOY DATA COLLECTION AND ANALYSIS FOR NAVY PROPAGATION MEASUREMENTS 
Paul A. Frederickson, Research Associate 
Kenneth L. Davidson, Professor 
Department of Meteorology  
Sponsor: Naval Sea Systems Command  
 
OBJECTIVE: To collect and analyze mean meteorological and atmospheric turbulence data from the 
Naval Postgraduate School (NPS) “flux” buoy during Navy propagation measurement experiments, with 
the ultimate goal of determining the potential impacts of atmospheric scintillation, refraction, and 
molecular and aerosol extinction on high energy laser (HEL) propagation in a marine environment for ship 
self-defense applications against cruise missiles.  
 
 
MAUD RISE NONLINEAR EQUATION OF STATE 
Peter S. Guest, Research Associate Professor 
Department of Meteorology  
Sponsor: National Science Foundation 
 
OBJECTIVE: To discover whether a nonlinear property of the equation of the state of seawater 
(thermobaricity) results in massive convection in the southern oceans. 
 
 
IMPACT OF EXTRATROPICAL TRANSITION CYCLONES ON THE PREDICTABILITY OF 
DOWNSTREAM SYNOPTIC-SCALE WEATHER SYSTEMS OVER MID-LATITUDE OCEAN 
BASINS 
Patrick A. Harr, Associate Professor 
Department of Meteorology  
Sponsor: Naval Postgraduate School 
 
SUMMARY: Poleward-moving tropical cyclones often transition into fast-moving, rapidly developing 
extratropical cyclones. These events cause large perturbations in the downstream mid-latitude atmospheric 
flow. The objective of this research is to quantify the reduction in the predictability of weather patterns due 
to the perturbations downstream of extratropical transition events.  
 
 
OBJECTIVE AND AUTOMATED ASSESSMENT OF OPERATIONAL GLOBAL FORECAST 
MODEL PREDICTIONS OF TROPICAL CYCLE FORMATION AND LIFE CYCLE 
Patrick A. Harr, Associate Professor 
Department of Meteorology  
Sponsor: National Oceanic and Atmospheric Administration  
 
OBJECTIVE: To transition an operational product to the National Hurricane Center that will extend the 
utility of operational global model forecasts of tropical cyclone formation. 
 
 
PREDICTION OF TROPICAL CYCLONE FORMATION WITH NAVY MODEL 
Patrick A. Harr, Associate Professor 
Department of Meteorology  
Sponsor: Office of Naval Research 
 
OBJECTIVE: To investigate and conduct research and analysis required to develop doctrine, tactics, 








TROPICAL CYCLONE FORMATION/STRUCTURE/MOTION SERIES 
Patrick A. Harr, Associate Professor 
Russell L. Elsberry, Distinguished Professor  
Department of Meteorology  
Sponsor: Office of Naval Research 
 
SUMMARY: Included studies to ultimately improve tropical cyclone warnings for the fleet by improved 
understanding of the various physical processes involved in tropical cyclone motion, formation, structure 
change, and intensity change. 
 
 
DEVELOPMENT AND VALIDATION OF A MODEL TO ASSESS THE IMPACT OF COASTAL 
OPERATIONS ON URBAN SCALE AIR QUALITY 
Douglas K. Miller, Associate Research Professor 
Department of Meteorology  
Sponsor: Strategic Environmental Research and Development Program 
 
OBJECTIVE: To routinely generate mesoscale analyses and forecasts for the Southern California regions 
to be used as input for an atmospheric dispersion model at the Desert Research Institute that will be used to 




DEVELOPING AND APPLYING METEOROLOGY AND OCEANOGRAPHY METRICS IN 
SEA-STRIKE OPERATIONS 
Tom Murphree, Senior Lecturer 
Department of Meteorology  
Sponsor: Space and Naval Warfare Systems Command, Office of Naval Research 
  
OBJECTIVE: To apply assessment and simulation methods developed in previous studies of meteorology 
and oceanography impacts to analyze a unique Operation Iraqi Freedom (OIF) data set containing 
information on environmental phenomena and meteorology and oceanography products, and their impacts 
on warfighter operations. 
 
 
DEVELOPMENT OF MESOSCALE TRAINING MODULE 
Wendell A. Nuss, Associate Professor 
Department of Meteorology  
Sponsor: Naval Meteorology and Oceanography Professional Development Center 
 
OBJECTIVE: To develop web-based training modules for use by Navy forecasters to better understand 
small scale weather events. 
 
 
FIRE WEATHER FORECASTING 
Wendell A. Nuss, Associate Professor 
Department of Meteorology  
Sponsor: U.S. Army Presidio of Monterey 
 
OBJECTIVE:  To help improve the chance of success of predicting suitable meteorological conditions for 







PRESCRIBED BURN WEATHER AND SMOKE FORECASTING 
Wendell A. Nuss, Associate Professor 
Department of Meteorology  
Sponsor: Army Corps of Engineers 
 
OBJECTIVE: To provide weather and smoke forecasting to U.S. Army Corps of Engineers to conduct 
prescribed burns. Maintenance and upgrades of weather stations will be done. An analysis of the forecast 
reliability of the Calpuff smoke dispersion model will be done. Automated weather support products will 
be provided to web page for use. 
 
 
THE RESPONSE OF THE UPPER OCEAN TO VARYING METEOROLOGICAL CONDITIONS 
USING OCEAN MODELS AND SATELLITE IMAGERY 
Wendell A. Nuss, Associate Professor 
Department of Meteorology  
Sponsor: San Jose State University (SJSU) Foundation 
 




INFORMATION VALUE: REACHING THE TACTICAL AND OPERATIONAL DECISIONS 
MOST SENSITIVE TO METEOROLOGY AND OCEANOGRAPHY (METOC) BATTLESPACE 
CHARACTERIZATION 
Rebecca Stone 
Department of Meteorology  
Sponsor: Naval Postgraduate School 
 
OBJECTIVE: To develop a method of identifying the most valuable items of information, technologies 
for proritization, and tools for including these data into decision making, leading to better decisions due to 
information superiority and the ability to act on it. 
 
 
IMPROVING SURFACE FLUX PARAMETERIZATION 
Qing Wang, Associate Professor 
Department of Meteorology  
Sponsor: Naval Research Laboratory  
 
OBJECTIVE: To improve the surface flux parameterization for low-wind conditions over the ocean. 
 
 
UNDERSTANDING AND PARAMETERIZATION OF NEAR-SURFACE TURBULENT FLUXES 
IN THE COASTAL ZONE 
Qing Wang, Associate Professor 
Department of Meteorology  
Sponsor: Office of Naval Research 
 
OBJECTIVE: To understand the temporal and spatial variation of turbulent surface fluxes in relation to 
flow dynamics and clouds using aircraft observations from the Autonomous Ocean Sampling Network 
(AOSN) and Adaptive Sampling and Prediction (ASAP) experiments. To improve surface flux 
parameterization in the marine atmospheric boundary layer using synthesized measurements from aircraft, 
buoys, and satellite with the focus of sea-state (waves and upwelling) dependent surface flux 
parameterization, and to use the results to understand and evaluate Coupled Ocean/Atmospheric Mesoscale 







METEOROLOGICAL SUPPORT AND VALIDATION 
Carlyle H. Wash, Professor 
Department of Meteorology  
Sponsor: Secretary of the Air Force/FMBMB-AFOY 
 




METEOROLOGY AND OCEANOGRAPHY THESIS SUPPORT FOR OPERATIONALLY 
FOCUSED TOPICS 
Carlyle H. Wash, Professor 
Department of Meteorology  
Sponsor: Space and Naval Warfare Systems Command  
 
OBJECTIVE:  To conduct Coupled Ocean/Atmospheric Mesoscale Prediction System (COAMPS) 
evaluation and verification studies and support other Naval Postgraduate School (NPS) Meteorology and 
Oceanography (METOC) theses on Fleet Numerical Meteorology and Oceanography Center (FNMOC) and 
regional METOC center problems. 
  
 
BOUNDARY LAYER EFFECTS ON ATMOSPHERIC FRONTS 
Roger T. Williams, Professor Emeritus 
Department of Meteorology  
Sponsor: National Science Foundation 
 















































OVERVIEW:    
Department Overview 
The Department of Oceanography has developed a broad research program focused on physical 
oceanography to meet the anticipated future needs of the Navy. Our basic research themes are the 
development of scientific capabilities to measure, analyze, and forecast fields of littoral ocean variables, 
which occur in association with synoptic/mesoscale processes over limited regional temporal domains. The 
areas of emphasis include coastal and nearshore ocean dynamics, air-sea interaction phenomena and 
boundary currents. Regions of interest include the polar seas, coastal ocean regions and strategic straits of 
the world. 
 Our applied research themes are the application of analyses and forecasts of upper ocean 
synoptic/mesoscale variability to Naval operations. Areas of emphasis include the impact of littoral 
processes, eddies and boundary currents on ocean surveillance systems, the effect of storms on acoustic 
propagation and ambient noise, and the impact that the wave climate exerts on nearshore processes and 
beach character as it pertains to mine/mine countermeasure and amphibious warfare. 
 These research themes require the development of numerical ocean prediction models and 
synoptic observation capabilities. They are achieved through employment of modern dynamical and 
mathematical principles, numerical and statistical methods, computational and graphical facilities, and in-





 Meteorology and Oceanography 
 Operational Oceanography 
 Oceanography 
 Undersea Warfare 
 Space Systems Operations 





 Master of Science in Meteorology and Physical Oceanography 
 Master of Science in Physical Oceanography 





 Acoustical Oceanography: 
Ching-Sang Chiu, Robert Bourke, Arthur Parsons  
 Air-Sea Interaction and Ocean Turbulence: 
Roland Garwood, Tim Stanton, Peter Chu, Le Ly 
 Coastal and Nearshore Oceanography: 
Jeff Paduan, Mary Batteen, Ed Thornton, Thomas Herbers, Edith Gallagher, Pierre Poulain, Curt 
Collins, Steven R. Ramp, Leslie K. Rosenfeld 
 Numerical Prediction and Data Assimilation: 
Mary Batteen, Bert Semtner, Julie McClean, Robin Tokmakian, Ramsey Harcourt, Wieslaw 
Maslowski, Pierre Poulain, Arlene Guest, Le Ly 
 GI&S and Navigation:  
  James Clynch, Arthur Parsons 
 Polar Oceanography: 









 Research Vessel Point Sur 
 Rapid Environmental Assessment Laboratory 
 Ocean Acoustic Observatory at Point Sur 
 Computer Graphics Laboratory 
 Moored Equipment Laboratory 
 Calibration Laboratory 





 Office of Naval Research Chair in Arctic Marine Science 
 
 
RESEARCH PROGRAM (Research and Academic)-FY2005: 
 
The Naval Postgraduate School’s sponsored program exceeded $80.43 million in FY2005. Sponsored 
programs included both research and educational activities funded from an external source. A profile of the 
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ACOUSTIC PROPAGATION STUDIES IN THE WINDY ISLANDS SOLITON EXPERIMENT 
(WISE)  
Ching-Sang Chiu, Professor 
CDR D. Benjamin Reeder, USN, Military Faculty 
Department of Oceanography  
Sponsor: Office of Naval Research 
 
SUMMARY: The Windy Islands Soliton Experiment (WISE) is designed by Taiwan and U.S. physical 
oceanographers to observe the generation, evolution, and transformation of the transbasin, nonlinear 
internal waves in the northeastern South China Sea for a period of one year beginning April 2005. 
 
 
AUTONOMOUS WIDE APERTURE CLUSTER FOR SURVEILLANCE (AWACS) 
Ching-Sang Chiu, Professor 
Department of Oceanography  
Sponsor: Office of Naval Research 
 
OBJECTIVE:  To build and test components and algorithms for an autonomous, wide-aperture, cluster for 
surveillance (AWARCS) of quiet targets operating in complex, littoral, shallow-water environments. 
 
 
CONTINUATION OF ASIAN SEAS INTERNATIONAL ACOUSTICS EXPERIMENT SOUTH 
CHINA SEA DATA ANALYSIS 
Ching-Sang Chiu, Professor 
Department of Oceanography  
Sponsor: Office of Naval Research 
 
OBJECTIVE: To quantify the role of the bottom in its contribution to the observed signal intensity 
fluctuations and to determine if the observed signal intensity variance and signal coherences are controlled 




LITTORAL WARFARE TEAM ADAPTIVE SAMPLING 
Ching-Sang Chiu, Professor 
Department of Oceanography  
Sponsor: Office of Naval Research 
 
OBJECTIVE: To participate in the development of the algorithms, methodology, software, and interfaces 
for the Naval Oceanographic Office (NAVO) to utilize adaptive sampling to improve predictions for anti-
submarine warfare (ASW). 
 
 
OFFICE OF NAVAL RESEARCH’S OCEAN-ACOUSTICS PROJECT MANAGEMENT 
Ching-Sang Chiu, Professor 
Department of Oceanography  
Sponsor: Office of Naval Research 
 
OBJECTIVE: To assist the manager of the Office of Naval Research’s (ONR) Ocean-Acoustics Program 
in administrating research projects. Professor Chiu will serve as program officer at ONR, Arlington, in 
multiple temporary-duty assignments over two years, returning to the Naval Postgraduate School (NPS) 







DEVELOPMENT AND VALIDATION OF IMPACT35 
Peter C. Chu, Professor 
Department of Oceanography  
Sponsor: Office of Naval Research 
 




LITTORAL ZONE OCEANOGRAPHY FOR MINE WARFARE 
Peter C. Chu, Professor 
Department of Oceanography  
Sponsor: Naval Oceanographic Office  
 
OBJECTIVE: To continue the long-term effort of the Principal Investigator and his Naval-officer students 
in which the oceanographic effect on mine warfare is studied. 
 
 
MODEL DEVELOPMENT FOR PREDICTING RIGID BODY MOVEMENT IN AIR-WATER-
SEDIMENT COLUMNS WITH FAST WATER ENTRY (STRIKE35) 
Peter C. Chu, Professor 
Department of Oceanography  
Sponsor: Office of Naval Research 
 
OBJECTIVE: To improve warhead lethality by predicting bomb maneuvers in the water and sediment 
columns and clear enemy mines with precise, accurate, and quick strikes. The work includes development 
of a bomb-strike prediction model (Strike35), development of Strike35 for bodies with tangent O give nose, 




UPGRADE OF THE HYDRODYNAMIC COMPONENT OF THE NAVY’S MINE IMPACT 
BURIAL PREDICTION MODEL (IMPACT28) 
Peter C. Chu, Professor 
Department of Oceanography  
Sponsor: Office of Naval Research 
 
OBJECTIVE: To enhance the mine-impact burial-prediction capability by using existing environmental 
databases available to the fleet and recently conducted field experimental data to upgrade and validate the 
mine-impact burial model (Impact28). 
 
 
CHARACTER/CLASS OF MARINE MAMMAL VOCALIZATIONS 
Curtis A. Collins, Professor 
Ching-Sang Chiu, Professor 
Department of Oceanography  
Sponsor: Chief of Naval Operations (N45G) 
 
OBJECTIVE: To evaluate the detection performance and range-limit assessment using bottom mounted 







ESTIMATION OF OCEAN CURRENTS/WAVE-EDDY TURBULENCE FROM FLOAT 
OBSERVATIONS 
Curtis A. Collins, Professor 
Department of Oceanography  
Sponsor: National Science Foundation 
 
OBJECTIVE: To develop new mathematical techniques for understanding the physics of ocean 
circulation from float observations. 
 
 
MOORED CURRENT MEASUREMENTS AT THE ENTRANCE TO THE GULF OF 
CALIFORNIA 
Curtis A. Collins, Professor 
Department of Oceanography  
Sponsor: National Science Foundation 
 
SUMMARY: To provide continuous measurement of water properties and velocity at the entrance to the 
Gulf of California in collaboration with the Universidad Autonoma de Baja California. The goal is to 
resolve the character of the exchanges of mass and heat between the Pacific Ocean and Gulf of California. 
 
 
OCEAN CURRENT MEASUREMENTS AT THE ENTRANCE OF MONTEREY BAY 
Curtis A. Collins, Professor 
Department of Oceanography  
Sponsor: Monterey Bay Aquarium Research Institute 
 
OBJECTIVE: To deploy an intermediate mooring on the continental margin off Monterey Bay. Data will 
contribute to understanding of ocean currents and sedimentation. 
 
 
PASSIVE ACOUSTIC MONITORING IN THE SOUTHERN CALIFORNIA REGION 
Curtis A. Collins, Professor 
Ching-Sang Chiu, Professor 
Department of Oceanography  
Sponsor: Chief of Naval Operations (N45) 
 
OBJECTIVE: To monitor and characterize patterns of marine mammal vocalizations in the southern 
California region. Measurements will be carried out by means of a bottom-mounted autonomous 
hydrophone package and from shipboard using sonobouys. Finite element models of marine mammal 
physiology will be constructed to better understand how acoustic signals are projected and received.  
 
 
POSTDOCTORAL RESEARCH FELLOWSHIP 
Curtis A. Collins, Professor 
Department of Oceanography  
Sponsor: National Science Foundation 
 
OBJECTIVE: To contribute new knowledge of the physical mechanisms of the transport of energy, 
salinity, and biochemical substances in the California current system, which will add to the fields of 
oceanography, meteorology, and engineering, and stimulate the development of the quantitative theory of 








SHIPBOARD STUDIES OF THE CALIFORNIA CURRENT SYSTEM 
Curtis A. Collins, Professor 
Department of Oceanography  
Sponsor: University of California - San Diego 
 
OBJECTIVE: To use modern shipboard measurement systems to sample the California current system off 
central California.  
 
 
NAVAL POSTGRADUATE SCHOOL (NPS) OCEAN ACOUSTIC WAVE PROPAGATION 
LABORATORY 
John Colosi, Associate Professor 
Department of Oceanography 
Sponsor: Naval Postgraduate School  
 
OBJECTIVE: To establish an ocean acoustic wave propagation laboratory. The focus of the laboratory 
will be 1) the collection and analysis of oceanographic sound speed fields and acoustic transmission data, 
and 2) the numerical simulation and modeling of ocean acoustic wave propagation through random media. 
The laboratory will have interests in both shallow and deep water environments. The basic science of this 
lab is well aligned with the interests of the Navy and the Department of Defense (DoD). Undersea acoustic 
surveillance and remote sensing relies critically on a clear knowledge of the oceanographic sound 
propagation environment and on a firm understanding of the appropriate acoustic propagation physics 
given a particular environment. 
 
 
UNRESOLVED THERMODYNAMICS OF HIGH-LATITUDE MIXED-LAYER SYSTEM 
Arlene Guest, Senior Lecturer 
Department of Oceanography 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To further develop and verify algorithms for subgrid thermodynamic processes neglected or 
treated unrealistically in hydrostatic ocean model codes for air-sea-ice interactions. These processes are 
related to nonlinearities in the equation of state for seawater, which are greatly augmented in polar seas. A 
major result expected is a thermodynamically more realistic prediction of ice-open water boundaries, 
polynyas, and coastal and deep-water formation.  
 
 
ATTENUATION OF OCEAN WAVES BY RIPPLES ON THE SEAFLOOR 
Thomas H.C. Herbers, Professor 
Department of Oceanography  
Sponsor: Office of Naval Research 
 
OBJECTIVE: Recent experiments have confirmed the critical importance of rough bed-forms in swell 
transformation across a wide continental shelf. When waves are sufficiently energetic, the orbital motion at 
the seabed forms steep sand ripples. The associated sharp increase in bottom roughness in turn enhances the 
dissipation of wave energy. Observations of swell decay on the U.S. east coast show that bottom friction is 
often the dominant process affecting long period swell, dissipating as much as 90% of the incident wave 
energy flux. This dramatic sheltering of a coastline with a wide, sandy shelf has important implications for 
nearshore hydrodynamics and sediment transport. The long-term goal of this research is to understand the 
coupled dynamics of small-scale seabed morphology and ocean surface waves and improve the 







NEARSHORE CANYON EXPERIMENT 
Thomas H.C. Herbers, Professor 
Department of Oceanography 
Sponsors: National Science Foundation, Office of Naval Research 
 
OBJECTIVE: To determine the effects of a complex coastline on the transformation of waves and surf, 
and the associated wave-driven circulation (longshore currents and rip currents) near the shore. This project 
is part of a collaborative experiment with scientists from the Woods Hole Oceanographic Institute and the 
Scripps Institute of Oceanography.  
 
 
NEARSHORE CANYON EXPERIMENT (NCEX) ANALYSIS 
Thomas H.C. Herbers, Professor 
Department of Oceanography  
Sponsor: Office of Naval Research 
 
OBJECTIVE: To understand and predict the transformation of ocean waves over complex Nearshore 
bathymetry and the associated wave-driven Nearshore circulation. To analyze measurements obtained in 
the Office of Naval Research/National Science Foundation-funded Nearshore Canyon experiment. 
 
 
APPLICATION OF PARALLEL OCEAN AND CLIMATE MODEL TO DECADE/CENTURY 
PREDICTION 
Wieslaw Maslowski, Research Associate Professor 
Robin Tokmakian, Research Associate Professor 
Julie L. McClean, Research Associate Professor 
Department of Oceanography  
Sponsor: Department of Energy  
 
OBJECTIVE: To use ocean, atmosphere, and ice models developed during earlier research under the 
Department of Energy (DOE) Computer Hardware, Advanced Mathematics, and Model Physics 
(CHAMMP) Program in order to simulate realistic climate states using advanced parallel computers. To 
understand physical processes that affect oceanic predictability and climatic fluctuations or change. 
 
 
ARCTIC OCEAN MODEL INTERCOMPARISON PROJECT 
Wieslaw Maslowski, Research Associate Professor 
Department of Oceanography  
Sponsor: Woods Hole Oceanographic Institute  
 
OBJECTIVE: The Arctic Ocean Model Intercomparison Project (AOMIP) is an international effort to 
determine the systematic errors in models of the Arctic Ocean forced with realistic atmospheric conditions. 
AOMIP involves the international ocean modeling community in a major test and intercomparison of 
model performance with support from by the International Arctic Research Center (IARC) of the 
University of Alaska Fairbanks. The main goal of this research is to examine qualitative/quantitative 
behavior of different models, their ability to simulate variability of the Arctic Ocean climate, and the major 







CARBON CYCLING IN THE CHUKCHI/BEAUFORT SEAS, FIELD AND MODELING 
Wieslaw Maslowski, Research Associate Professor 
Department of Oceanography  
Sponsor: National Science Foundation 
 
OBJECTIVE: To determine the impacts of decadal-scale environmental regime shifts in the northern high 
latitudes ocean and sea ice conditions on carbon cycling in the Western Arctic Ocean through a combined 
use of field observations and biophysical modeling. 
 
 
DEVELOPING AN UNDERSTANDING AND PREDICTIVE CAPABILITY OF THE 
INTERCONNECTIONS AMONG ARTIC TERRESTRIAL, ATMOSPHERIC, AND MARINE 
SYSTEMS 
Wieslaw Maslowski, Research Associate Professor 
Department of Oceanography  
Sponsor: San Diego State University 
 
OBJECTIVE: The main objective of this interdisciplinary project is to develop in depth understanding and 
predictive capabi8lity of the North Alaskan coastal system state and its variability in response to climate 
change. In order to develop predictive capability for arctic climate, a high-resolution regional arctic climate 
model must be firs developed and run in predictive mode. The model will focus on the Northern Alaskan 
coastal system for isi8mulating its past, present, and future climate. The NPS portion for the research will 
focus on seasonal to interannual and intedecadal sea ice and ocean variability and their effect on and 
response to other components of the coastal system, including the regional atmosphere and land hydrology. 
 
 
ENVIRONMENTAL VARIABILITY, BOWHEAD WHALE 
Wieslaw Maslowski, Research Associate Professor 
Department of Oceanography  
Sponsor: National Science Foundation 
 
OBJECTIVE: The main hypothesis of this interdisciplinary project is that variation in environmental 
conditions may impact the success of the annual bowhead hunt through alteration of whale distribution and 
behavior, and through changes in wind patterns and ice extent that affect Native whalers’ access to the 
whales. A comprehensive study of this Alaska coastal system is proposed to quantify whale-environment 
linkages and to understand how physical-biological coupling influences bowhead whale behavioral ecology 
and, ultimately, Alaska Native subsistence harvests. Environmental changes also present great challenges to 
the U.S. Navy, especially in sea ice – covered environments. This is especially important along the northern 
Alaskan coast and shelf, where due to the recent warming, a significant reduction of the multi-year Ice Pack 
has already occurred. 
 
 
MESOSCALE VARIABILITY AND PROCESSES IN AN EDDY RESOLVING GLOBAL FOR 
SIMULATION 
Julie L. McClean, Research Associate Professor 
Department of Oceanography  
Sponsor: National Science Foundation 
 
OBJECTIVE: To quantify and understand the dynamics, particularly of the eddy variability and 
mesoscale processes, in a high-resolution global configuration of the Parallel Ocean Program (POP) model. 







PERFORMANCE METRICS FOR HIGH-RESOLUTION OCEAN MODEL 
Julie L. McClean, Research Associate Professor 
Department of Oceanography  
Sponsor: Office of Naval Research 
 
OBJECTIVE: A set of metrics is proposed to evaluate the performance of high-resolution ocean models to 
be used in synoptic prediction, focusing on horizontal and vertical mixing processes. 
 
 
CENTER FOR INTEGRATED MARINE TECHNOLOGIES 
Jeffrey D. Paduan, Associate Professor 
Leslie K. Rosenfeld, Research Associate Professor 
Department of Oceanography  
Sponsor: University of California - Santa Cruz 
 
SUMMARY: To provide a second year of support for activities within the National Oceanic and 
Atmospheric Administration (NOAA)-sponsored Center for Integrated Marine Technologies (CIMT). 
Through the University of California at Santa Cruz. 
 
 
CORE MOORING DATA SUPPORT 
Jeffrey D. Paduan, Associate Professor 
Leslie K. Rosenfeld, Research Associate Professor 
Department of Oceanography  
Sponsor: Monterey Bay Aquarium Research Institute 
 
OBJECTIVE: A subset of mooring data, specifically surface and subsurface temperature and salinity, 
meteorological variables, position (GPS), and currents (ADCP), will be processed to the appropriate 
engineering units and quality controlled. 
 
 
CORE MOORING DATA SUPPORT 
Jeffrey D. Paduan, Associate Professor 
Leslie K. Rosenfeld, Research Associate Professor 
Department of Oceanography  
Sponsor: Monterey Bay Aquarium Research Institute 
 
OBJECTIVE: To perform data processing, quality control, and delivery of meteorological and physical 
oceanographic data from Monterey Bay Aquarium Research Institute (MBARI) moorings M1 and M2. 
 
 
ESTIMATION AND ASSESSMENT OF ERRORS IN HIGH FREQUENCY RADAR OCEAN-
CURRENT MEASUREMENT 
Jeffrey D. Paduan, Associate Professor 
Department of Oceanography  
Sponsor: National Science Foundation 
 
OBJECTIVE: To conduct a simulation-based analysis of errors in high frequency (HF) radar-derived 
ocean surface current measurements and develop means of assessing these errors in observational systems 
in use today. The systematic identification and description of these errors is needed for assimilation of HF 
radar-derived current measurements into near-shore ocean circulation models. It is also needed for 
incorporation into the many new operational products that are being created based on continuous maps of 
ocean surface currents from HF radar networks. Conclusions will be applicable to HF radar-derived current 
measurements in general, but analyses will focus on systems that use compact, collocated antenna 
geometry and direction finding techniques, such as the Codar/Seasonde systems. This proposal is in 





GLOBAL OCEAN ECOSYSTEM DYNAMICS (GLOBEC) MAPPING THE EVOLUTION OF 
MESOSCALE JETS AND EDDIES IN THE UPWELLING ECOSYSTEM OFF CAPE BLANCO 
Jeffrey D. Paduan, Associate Professor 
Department of Oceanography  
Sponsor: National Science Foundation 
 
OBJECTIVE: To demonstrate the viability of long-range high-frequency radar for mapping ocean 
currents out to 200 km from shore. 
 
 
NAVAL POSTGRADUATE SCHOOL (NPS) SMALL BUSINESS INNOVATION RESEARCH 
(SBIR) PROGRAM 
Jeffrey D. Paduan, Associate Professor 
Department of Oceanography  
Sponsor: Office of Naval Research 
 
OBJECTIVE: To develop and test a shipboard version of existing high frequency radar systems that are 
capable of mapping ocean surface currents with horizontal resolution on the order of two kilometers and 
range out to fifty kilometers. The development includes redesigned antenna hardware and new software for 
moving receiver applications and for in situ antenna calibration. 
 
  
WAVE AND SURFACE CURRENT MONITORING SYSTEM (WAMOS) II SHIPBOARD WAVE 
AND CURRENT RADAR 
Jeffrey D. Paduan, Associate Professor 
Thomas H.C. Herbers, Professor 
Edward B. Thornton, Distinguished Professor 
Department of Oceanography  
Sponsor: Office of Naval Research 
 
OBJECTIVE: To evaluate the directional surface wave estimates and the surface current maps derived 
from the Wave and Surface Current Monitoring System (WaMoS) II, connected to a standard x-band ship 
radar over time and in the presence of a large suite of in situ oceanographic instrumentation in the 
Monterey Bay region. A validated shipboard wave and current measurement system would greatly improve 
Navy operations worldwide, and particularly in littoral areas, through automated and improved directional 




SMALL SCALE MIXING AND ITS ROLE IN CONTROLLING UPPER-OCEAN PROCESSES 
Timour Radko, Assistant Professor 
Department of Oceanography 
Sponsor: Naval Postgraduate School 
 
OBJECTIVE: To conduct numerical simulations of the small-scale processes in the upper ocean. 
 
 
ADVANCED ANALYSIS/SYNTHESIS OF THE ASIAN SEAS INTERNATIONAL ACOUSTICS 
EXPERIMENT (ASIAEX) DATA 
Steven R. Ramp, Research Professor 
Department of Oceanography  
Sponsor: Office of Naval Research 
 
OBJECTIVE: To invigorate and conduct research and analysis required to develop doctrine, tactics, 






AERIAL SURVEYS OF THE OCEAN/ATMOSPHERE 
Steven R. Ramp, Research Professor 
Department of Oceanography  
Sponsor: Office of Naval Research 
 
SUMMARY: A time series of flights over the greater Monterey Bay area is proposed to observe the 
Mesoscale and sub-mesoscale structures of the atmospheric boundary layer and the coastal ocean’s 
response to forcing at these scales. 
 
 
MOORED CURRENT OBSERVATIONS ALONG THE EUREKA TRANSECT 
Steven R. Ramp, Research Professor 
Department of Oceanography  
Sponsor: National Oceanic and Atmospheric Administration  
 
OBJECTIVE: The over-arching goal of the Global Ocean Ecosystems Dynamics (GLOBEC) Northeast 
Pacific Program (NEP) is to understand the effects of climate variability and climate change distribution, 
abundance, and production of marine animals in the eastern North Pacific Ocean. The objective of the five-
year Long-Term Observation Program (LTOP) moorings is to monitor the temporal and variability of the 
currents and bottom temperature over the continental shelf off Oregon, from interannual scales, and to 
relate this physical variability to long-term changes in the ecosystem. 
 
 
OPTIMAL ASSET DISTRIBUTION FOR ENVIRONMENTAL ASSESSMENT AND 
FORECASTING BASED ON OBSERVATION AND ADAPTIVE SAMPLING 
Steven R. Ramp, Research Professor 
Department of Oceanography  
Sponsor: Office of Naval Research 
 
SUMMARY: The recent proliferation of unmanned air and undersea vehicles has spawned a research issue 
of pressing importance, namely: how does one deploy and utilize these vehicles most efficiently to sample 
the ocean, assimilate the data into numerical models in real or near-real time, and predict future conditions 
with minimal error? Implementation of an appropriate sampling plan requires an assessment of the initial 
oceanographic situation, an understanding of the capabilities and limitations of individual vehicles, vehicle 
coordination and control, and numerical models equipped to assimilate and utilize data that was irregularly 
sampled in space and time. 
 
 
WINDY ISLANDS SOLITON EXPERIMENT (WISE) 
Steven R. Ramp, Research Professor 
Department of Oceanography  
Sponsor: Office of Naval Research 
 
OBJECTIVE: To observe the trans-basin propagation and shoaling of strong nonlinear internal waves and 
tides in the northeastern South China Sea and acquire the ability to predict their occurrence. 
 
 
RIP PARTICIPATION IN THE WINDY ISLANDS SOLITON EXPERIMENT (WISE) 
CDR D. Benjamin Reeder, USN, Military Faculty 
Department of Oceanography 
Sponsor: Naval Postgraduate School 
 
OBJECTIVE: To conduct acoustic research in ocean propagation through transbasin, nonlinear, internal 







SEDIMENT TRANSPORT IN MONTEREY CANYON 
Leslie K. Rosenfeld, Research Associate Professor  
Department of Oceanography  
Sponsor: U.S. Geological Survey 
 
OBJECTIVE: To investigate the deep current structure and sediment transport in the region of a 
significant bend in the Monterey submarine canyon, in cooperation with the U.S. Coast Guard and 
Monterey Bay Aquarium Research Institute. 
 
 
AUTONOMOUS OCEAN FLUX BUOYS FOR ARCTIC STUDIES 
Timothy P. Stanton, Research Associate Professor 
Department of Oceanography  
Sponsor: National Science Foundation 
 
OBJECTIVE: To measure vertical heat and salt fluxes in the central Arctic Ocean over year-long intervals 
to observe inter-annual changes in upper ocean vertical fluxes, and to improve large-scale numerical 
models of polar regions. A series of autonomous ocean flux buoys have been deployed at the North Pole 
Environmental Observatory ice camp as a component of the SEARCH program each April for the last three 
years. The buoys support instruments, processing routines and Iridium data transfer techniques developed 
in the Principal Investigator’s research group to provide detailed measurements of turbulent momentum, 
heat and salinity fluxes without requiring manned ice-camps in the central Arctic. 
 
 
BENTHIC LAYER GEOCHEMISTRY AND PHYSICS AT THE KILO NALU OBSERVATORY 
Timothy P. Stanton, Research Associate Professor 
Department of Oceanography  
Sponsor: National Science Foundation 
 
OBJECTIVE: A scanned laser bedform imaging system and high-resolution velocity profiler developed at 
the Naval Postgraduate School (NPS) will be deployed with collaborators instrumentation at a cabled ocean 
observatory in Hawaii to measure benthic turbulent fluxes over both sandy and coral beds. This program 
dovetails with two Office of Naval Research (ONR) programs occurring in 2006 - the Ripples DRI and the 
Aesope DRI, both in Monterey Bay. In combination, these programs will enhance the ability to model near 
bed stresses, sediment entrainment, and internal tidal processes.  
 
 
BOUNDARY LAYER PROCESSES IN THE SURF ZONE AND INNER SHELF IN CROSS-
SHORE SEDIMENT-TRANSPORT EXPERIMENTS (CROSSTEX) AND MONTEREY INNER 
SHELF OBSERVATORY (MISO) 
Timothy P. Stanton, Research Associate Professor 
Department of Oceanography  
Sponsor: Office of Naval Research 
 
OBJECTIVE: To use detailed bottom boundary layer hydrodynamic observations with concurrent 







ICE STATION POLARSTERN (ISPOL)-1 TURBULENT FLUX PROJECT 
Timothy P. Stanton, Research Associate Professor 
Department of Oceanography  
Sponsor: National Science Foundation 
 
OBJECTIVE: To determine ocean fluxes contributing to bottom water formation in the western Weddell 




MAUD RISE NONLINEAR EQUATION OF STATE 
Timothy P. Stanton, Research Associate Professor 
Department of Oceanography  
Sponsor: National Science Foundation 
 
OBJECTIVE: To discover whether a non-linear property of the equation of the state of seawater 
(thermobaricity) results in massive convection in the southern oceans. 
 
 
MODELING THERMOBARIC EFFECTS IN ANTARCTIC DEEP OCEAN CONVECTION 
Timothy P. Stanton, Research Associate Professor 
Department of Oceanography  
Sponsor: National Science Foundation 
 
OBJECTIVE: To combine a carefully structured series of large-eddy simulation model runs with 
observations to identify critical concepts and measurements needed to understand the onset of deep 
convection in the Weddell Sea. 
 
 
OBSERVATIONS OF VELOCITY FIELDS UNDER MODERATELY FORCED WIND WAVES 
Timothy P. Stanton, Research Associate Professor 
Department of Oceanography  
Sponsor: Office of Naval Research 
 
OBJECTIVE:  To analyze near-surface velocity fields under wind-forced breaking waves acquired during 
the Coupled Boundary Layers Air-Sea Transfer (CBLAST)-low field program. The role of Langmuir 
circulations in turbulent coupling across the ocean mixed layer will be studied and parameterized. This 
program is directed at improving prediction skill of Navy operational ocean models in the littoral regions. 
 
SUMMARY: High-resolution measurements of the velocity field directly below moderately forced wind 
waves have been made as a component of the Coupled Boundary Layers Air-Sea Transfer (CBLAST) air-
sea interaction DRI, to study the momentum fluxes and turbulent dissipation rate in the upper water column 








Edward B. Thornton, Distinguished Professor 
Department of Oceanography  
Sponsor: Office of Naval Research 
 
OBJECTIVE: To conduct further data analysis and support of Nowcasts of morphodynamic events 
observed over complex bathymetry at Monterey Bay, California, and to participate in collaborative 
meetings. Naval applications include amphibious landings, special warfare, and mine-countermeasures. 
 
 
COASTAL OCEAN CURRENT MONITORING PROGRAM 
Edward B. Thornton, Distinguished Professor 
Jeffrey D. Paduan, Associate Professor  
Department of Oceanography  
Sponsor: San Francisco State University  
 
OBJECTIVE: The Central/Northern California COCMP Component (COCMP-NC) addresses the state of 
the Coastal Conservancy Coast Ocean Currents Monitoring Program (COCMP) mandate to monitor ocean 
circulation for the region between Pt. Conception and the California/Oregon border. Direct observations 
allow estimates of the transport of near-surface substances (e.g., oil spills, fish/invertebrate larvae, algae 
blooms, freshwater), while modeling will provide estimates of subsurface and surf zone transport of 
substances which are often vertically distributed (e.g., nutrients, pollutants). The ultimate goal is to provide 
products relevant to the movement and resultant distribution of substances of concern in coastal waters. 
The U.S. Navy will benefit from improved understanding and modeling of material transport in the littoral 




COMPREHENSIVE COMMUNITY MODEL FOR PHYSICAL PROCESSES IN THE 
NEARSHORE OCEAN 
Edward B. Thornton, Distinguished Professor 
Thomas H.C. Herbers, Professor 
Department of Oceanography  
Sponsor: Office of Naval Research 
 
OBJECTIVE: To collaborate with scientists at other U.S. institutions in developing and validating a 




EVOLUTION OF RIP CURRENTS/MORPHOLOGY: FIELD EXPERIMENTS AND 
NUMERICAL MODELING 
Edward B. Thornton, Distinguished Professor 
Timothy P. Stanton, Research Associate Professor 
Department of Oceanography  
Sponsor: National Science Foundation 
 
OBJECTIVE: To analyze and model observations made during the RIPEX project made at Sand City, 
California, during April 2001, in which a morphodynamically stable rip system was observed to rest 








NEARSHORE WAVE AND SEDIMENT PROCESS 
Edward B. Thornton, Distinguished Professor 
Timothy P. Stanton, Research Associate Professor 
Department of Oceanography  
Sponsor: Office of Naval Research 
 
OBJECTIVE: To predict the vertical distributions of velocity, stress, and suspended sediments and 
resulting morphologic changes due to waves and currents in the nearshore. To continue analysis of 
Sandyduck data, to analyze data acquired during the Steep Beach Experiment at Sand City, California, in 
April/May 2001, and to participate in the Nearshore Canyon Experiment (NCEX) Field Experiment in 
2003. Experimental objectives included developing and deploying new high-resolution instruments to 
measure the surface and bottom boundary layers under breaking waves. Modeling of infragravity waves 
forced by the alongshore inhomogeneous directional broad sea/swell spectra was proposed using an 
extended version of Delft3D. 
 
 
GEODESIC CLIMATE MODEL WITH QUASI-LAGRANGIAN VERTICAL COORDINATES 
Robin Tokmakian, Research Associate Professor  
Department of Oceanography  
Sponsor: Colorado State University 
 
OBJECTIVE: To participate in a cooperative agreement between Colorado State University and the U.S. 
Department of Energy in order to build a new climate model in which the vertical coordinate will be better 
suited to represent physical processes and minimize spurious computational diffusion. The horizontal 
gridding of all model components will be based on approximately equal area subdivisions of the faces of an 
























































OVERVIEW:   
Department Overview 






 Combat Systems Science and Technology 
 Applied Physics 





 Master of Science in Physics 
 Master of Science in Applied Physics 
 Master of Science in Engineering Acoustics 





 Optical and Electromagnetic Signal Propagation, Detection and Sensor Systems 
 Conventional and Nuclear Weapons and their Effects 
 Underwater Acoustics 
 Free Electron Laser Physics 
 Physical Acoustics 





 Lawrence Livermore National Laboratory Chair Professor 





 The physics laboratories are equipped to carry on instruction and research work in acoustics, 
atomic, and molecular physics, electro-optics, spectroscopy, laser physics, computational physics, 
optical propagation, sensor physics and transient electrical discharges. 
 The optical physics and sensors laboratory uses imaging, spectroscopic and sensing systems from 
far infrared to ultraviolet wavelengths, including instrumentation for seagoing, airborne and 
ground-based measurements. 
 The acoustics laboratory equipment includes a large anechoic chamber, a small reverberation 
chamber and a multiple-unit acoustics laboratory for student experimentation in acoustics in air. 
Sonar equipment, test and wave tanks and instrumentation for investigation in underwater sound 
comprise the underwater acoustics laboratory, a scale-model of a shallow water waveguide for the 
study of environmentally adaptive sonar and high-speed digital acoustic communication. The 
physical acoustics laboratories are equipped with a variety of modern data collection and 
processing equipment. 







RESEARCH PROGRAM (Research and Academic)-FY2005: 
 
The Naval Postgraduate School’s sponsored program exceeded $80.43 million in FY2005. Sponsored 
programs included both research and educational activities funded from an external source. A profile of the 
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TWO-DEGREE-OF-FREEDOM, MOBILE, RAYLEIGH-WAVE SOURCE ARRAY 
Steven R. Baker, Associate Professor 
Department of Physics  
Sponsor: Office of Naval Research 
 
SUMMARY: Supported new development and evaluation of transverse source array concepts for use in 
seismic sonar for buried mine detection. The array concepts were composed of a number of two-degree-of-
freedom (DOF) inertial mass shaker modules, designed to selectively excite the elliptical ground motion 
preferred by the Rayleigh wave. The concepts were evaluated for their ability to selectively excite Rayleigh 




INVERSE SYNTHETIC APERTURE RADAR (ISAR) IMAGING OF TARGETS IN OBSCURANT 
POPULATED ENVIRONMENTS 
Brett H. Borden, Associate Professor 
Department of Physics  
Sponsor: Office of Naval Research 
 
OBJECTIVE: To continue development and testing of a radar-imaging algorithm developed by the 




FLEXIBLE POLYMER DISPLAYS FOR INDIVIDUAL IDENTIFICATION (ID) 
LCDR Frank Bradley, USN 
Department of Physics  
Sponsor: Space and Naval Warfare Systems Command - San Diego 
 
OBJECTIVE: To develop an effective individual identification, friend-or-foe system for use by ground 
combat troops in low-light situations to aid in preventing fratricide. 
 
 
FLEXIBLE POLYMER DISPLAY FOR FIREFIGHTING 
LT Jon Brisar, USNR 
Department of Physics  
Sponsor: Space and Naval Warfare Systems Command - San Diego 
 
OBJECTIVE: To develop a prototype flexible polymer light-emitting display designed for fire-fighting 
and other shipboard damage control and communications applications. The proposal applies a unique low-
cost screen-printing technology for organic light-emitting polymers to the development of a new 
technology for low bandwidth, individual communications. 
 
 
CONTINUED INVESTIGATION IN SUPPORT OF THE UNDERSEA WARHEAD 
TECHNOLOGY PROGRAM: DIRECTED ENERGY 
Ronald E. Brown, Research Professor 
Department of Physics  
Sponsor: Office of Naval Research 
 
OBJECTIVE: To explore technologies that can be used to enhance the performance of shaped-charge 
warheads against underwater threats, to develop and integrate collaborative research between educational 
institutes and industry in support of research objectives, and to maintain program plans and schedules that 







EFFECTS OF HYDRO-REACTIVE JETTING 
Ronald E. Brown, Research Professor 
Department of Physics  
Sponsor: Office of Naval Research 
 
OBJECTIVE: To develop a clearer understanding of the effect of rapid chemical reaction during the 
hypervelocity impact of combustible jet-rods against submerged targets.  
 
SUMMARY: This preliminary investigation showed that chemical energy can be effectively coupled into a 
target during the penetration process, if exothermal reaction is fast enough to compete with the penetration 
process. This conclusion is based on a best case situation where a hydro-reactive jet-rod instantaneously 
reacts during impact and subsequent erosive backflow where virgin metal is continuously exposed to water. 
Aluminum is used because its reaction with water is one of most exothermic among hydro-reactive metals, 
and because its dynamic ductility makes it an attractive liner material for an intended application. These 
results show that it might be possible to achieve hole enlargements slightly greater than 50 percent over that 
from kinetic energy coupling alone. There is also evidence that the hydrodynamic pressures produced 
during a chemical reaction might be sufficient to cause the deformation of structures laterally displaced 
from a reacting rod. 
 
 
INVESTIGATION OF DETONATION MERGING: 1) JETTING BY DETONATION MERGING; 
2) DIRECTED BLAST 
Ronald E. Brown, Research Professor 
Department of Physics  
Sponsor: Office of Naval Research 
 
OBJECTIVE: To explore and quantify the potential for exploiting detonation merging concepts to 
increase the amount of useful energy in a directed blast warhead configuration and a reduced size shaped 
charge warhead, and to estimate the potential performance contributions of hydro-reactive shaped charge 
jet. This is a continuing effort. 
 
SUMMARY:  It was shown that the more normal impact along a liner by a convergent detonation front 
can cause intense compressional heating. Means for overcoming thermal and sound propagation 
constraints, which can affect jet coherency, were recommended. In the course of these studies, a 
mechanism that appears to be responsible for terminating penetration was elucidated. Approaches for 
achieving super-fast coherent jetting were also demonstrated. 
In the second part of investigations, novel means for increasing the output power and underwater 
blast intensity of explosive detonation were explored. Based on the results of code simulations, three 
designs were proposed for experimental evaluation.  
 
 
UNDERWATER WARHEAD TECHNOLOGY BASIC INVESTIGATIONS OF REACTIVE 
MATERIAL JETTING 
Ronald E. Brown, Research Professor 
Department of Physics  
Sponsor: Office of Naval Research 
 
OBJECTIVE: To quantify mechanistic and kinetic details of the exothermic reaction between a 







COMPUTATIONAL FREE ELECTRON LASER RESEARCH 
William B. Colson, Distinguished Professor 
Department of Physics  
Sponsor: Office of Naval Research 
 
OBJECTIVE: To develop computer-simulation techniques and methods for the study of MW-class free-
electron laser weapons. 
 
 
HIGH ENERGY LASER WEAPONS: MODELING AND SIMULATION 
William B. Colson, Distinguished Professor 
Department of Physics  
Sponsor: High Energy Laser Joint Technology Office 
 
OBJECTIVE: To develop modeling and simulation of operational high-energy laser (HEL), directed-
energy laser weapons using solid-state laser and free-electron laser technologies. To study implementation 
and operation of a solid-state laser on the joint strike fighter. 
 
 
INVESTIGATE CONCEPT OF OPERATIONS FOR HIGH-ENERGY LASER-STRIKE 
AIRCRAFT USING MAN-IN-THE-LOOP SIMULATION 
William B. Colson, Distinguished Professor 
Department of Physics  
Sponsor: Naval Sea Systems Command  
 
OBJECTIVE:  To assess military applications of solid-state lasers on aircrafts and ships. 
 
 
POWER CONSIDERATIONS FOR ELECTRIC SYSTEMS 
William B. Colson, Distinguished Professor 
 Department of Physics  
Sponsor: Office of Naval Research 
 




UNIVERSITY OF MARYLAND/NAVAL POSTGRADUATE SCHOOL (NPS) FREE-ELECTRON-
LASER RESEARCH 
William B. Colson, Distinguished Professor 
Department of Physics  
Sponsor: University of Maryland 
 
SUMMARY: Simulations and theoretical analysis were used to study the development of high-average 
power, free-electron laser systems for directed energy. 
 
 
ANALYSIS/TESTING OF 3–5µM THERMAL IMAGER, DIFFERENTIAL COLOR FILTER, AND 
POLARIZATION-FILTER EFFECTS 
Alfred W.M. Cooper, Professor 
Department of Physics  
Sponsor: National University of Singapore 
 
SUMMARY: The project is a joint effort between the Naval Postgraduate School (NPS) and the National 
University of Singapore in the analysis and testing of a 3–5µm thermal imager and the enhancement in 





MULTI-INFRARED (IR) BAND DATA FUSION FOR TARGET RECOGNITION 
Alfred W.M. Cooper, Professor 
Department of Physics  
Sponsor: National University of Singapore 
 
OBJECTIVE: Joint development, with National University of Singapore, of data fusion between a mid-
infrared (MIR) thermal imager and a Gen III NVD to enhance night detection and recognition of targets. 
 
 
DIRECTED ENERGY VISITING SCHOLAR PROGRAM 
Bruce Denardo, Associate Professor 
Andres Larraza, Associate Professor 
Department of Physics  
Sponsor: High Energy Laser Joint Technology Office 
 
SUMMARY: The Directed Energy Visiting Scholars Program offered undergraduate and graduate students 
the opportunity to participate in experimental, theoretical, and simulation aspects of directed energy 
research projects at the Naval Postgraduate School (NPS). In addition, scholars pursued a course of both 
directed and independent study in the field.  
 
 
DETECTOR TRANSIENT SIMULATION FOR MIPS INSTRUMENTATION ON SIRTF 
Nancy M. Haegel, Professor 
Department of Physics  
Sponsor: California Institute of Technology 
 
OBJECTIVE: To provide modeling insight into the transient behavior of extrinsic photoconductors, with 
emphasis on low-background operation in space. Computer simulations will be performed to support the 
operation of the Ge:Ga photoconductor arrays on the multiband imaging photometer on SIRTF. 
 
 
FAR-INFRARED GAAS BLOCKED-IMPURITY-BAND ARRAYS 
Nancy M. Haegel, Professor 
Department of Physics  
Sponsor: National Aeronautics and Space Administration - Goddard Space Flight Center  
 
OBJECTIVE: To model the effects of variation in doping, layer thickness, and interface gradient in the 
GaAs Blocked Impurity Band (BIB) structures, allowing for calculation of the size of the depletion region 
as a function of important variables such as compensating in the absorbing layer and doping gradations at 
the interfaces. The modeling will also be used to study the effect of illumination levels and predict 
optimum responsivity of the device. In addition, cross-section scanning electron microscopy and 
cathodoluminescence of the epitaxially grown GaAs layers will be provided. 
 
 
IMAGING TRANSPORT IN EMERGING SENSORS AND ELECTRONIC DEVICES  
Nancy M. Haegel, Professor 
Department of Physics 
Sponsor: Naval Postgraduate School 
 
OBJECTIVE: To develop capability for imaging transport in electronic devices and sensors and apply this 







IMAGING TRANSPORT: FROM THE MOTION OF CHARGE TO THE DETECTION OF 
LIGHT 
Nancy M. Haegel, Professor 
Department of Physics  
Sponsor: Fairfield University 
 
OBJECTIVE: The area of collaboration is the development of a new technique for the imaging of charge 
transport in optoelectronic devices and materials. This technique can be useful in the determination of 
fundamental properties of semiconductor materials and also in the study of devices for important issues like 
contact performance, harsh-environment effects, and reliability. The Naval Postgraduate School (NPS) 
provides expertise in the operation of the scanning electron microscope. The goal is to develop a technique 
for imaging the motion and recombination of charge on a micron scale. The technique will be used to study 
the transport behavior in regions of electric-field non-uniformity dependent on micro scale transport. The 
technique has the potential to provide new information on highly localized transport in semiconductor and 
other optoelectronic devices. 
 
 
IMAGING TRANSPORT INSTRUMENT FOR MATERIALS 
Nancy M. Haegel, Professor 
Department of Physics  
Sponsor: National Science Foundation  
 
OBJECTIVE: An integrated transport system is proposed for optical imaging of transport phenomena-
combining the power of imaging with the need for easy access to localized transport parameters. The 
instrument will make phenomena such as carrier diffusion and drift, charge injection at contacts, and 
transport in lower dimensional structures, directly visible via the spatially resolved imaging of 
luminescence associated with charge recombination. This will offer capability for new experiments, 
provide integration with standard characterization techniques, and can be applied to a wide range of devices 
and sensors of interest to the Department of Defense. 
 
 
INDIVIDUAL IDENTIFICATION, FRIEND OR FOE 
Nancy M. Haegel, Professor 
LCDR Frank Bradley, USN 
Department of Physics  
Sponsor: U.S. Marine Corps - Warfighting Lab 
 
SUMMARY: Development and fielding of a lightweight, operational security (OPSEC)-protected 
individual identification, friend-or-foe device designed to work in low-light combat situations. 
 
 
NUMERICAL SIMULATION OF SI:AS IMPURITY-BAND-CONDUCTION (IBC) DETECTORS 
Nancy M. Haegel, Professor 
Department of Physics  
Sponsor: National Aeronautics and Space Administration - Ames Research Center 
 
OBJECTIVE: Numerical modeling of Si impurity-band-conduction (IBC) detectors will be performed in 
support of efforts to develop Si:As IBC detectors for use on the MIRI instrument of the James Webb Space 
Telescope. Simulations will be performed to study effects of interface gradients and spatial doping 








SEAWEB ACOUSTIC NETWORK AS AN UNDERSEA POSITIONING SYSTEM 
ENS Matthew Hahn, USNR 
Department of Physics  
Sponsor: Space and Naval Warfare Systems Command - San Diego 
 
OBJECTIVE: To employ ranging data from Theater Anti-Submarine Warfare (ASW) Exercise 2004 
(TASWEX04) to create an undersea positioning system founded on node-to-node time delay 
communications data. The ranging data is a by-product of the communications network and already exists. 
An undersea positioning system will allow the localizing of fixed nodes (e.g., sensors and repeaters) and 
the tracking of mobile ones (e.g., submarines, Unmanned Undersea Vehicles (UUV), other submersibles) 
within the vicinity of the undersea wireless grid. 
 
 
EFFECT OF WIND NOISE UPON UNDERSEA NETWORK PERFORMANCE AND DESIGN 
ENS Christopher Hurt, USNR 
Department of Physics  
Sponsor: Space and Naval Warfare Systems Command - San Diego 
 
SUMMARY: For acoustic frequencies of interest in the development of undersea wireless wide-area 
networks, wind noise is the dominant contribution to channel noise. The large dynamic range of wind noise 
forces the network designer to consider wide variations in link margin and effective node-to-node range. 
 
 
DESIGN AND ANALYSIS OF A MULTICOLOR, QUANTUM-WELL, INFRARED 
PHOTODETECTOR 
Gamani Karunasiri, Associate Professor 
Department of Physics 
Sponsor: Naval Postgraduate School 
 
OBJECTIVE: This research will use band-gap engineering techniques applied to quantum-well structures, 
to the design of a photodetector capable of detecting and discriminating among three distinct bands: 0.9–
1.µm, 3.8–4.8µm, and 8–12µm. The device (prototype) will be fabricated, tested, processed, and 
characterized. Performance and efficiency will be analzed and compared with conventional counterparts. 
 
 
ANALYZING THE INTRODUCTION OF SEALAN LOCAL-AREA NETWORKS 
LT Hannah Kessler, USNR 
Department of Physics  
Sponsor: Space and Naval Warfare Systems Command, San Diego 
 
OBJECTIVE: To produce an analysis of the current Seaweb architecture composed of telesonar links that 
form wide-area networks integrating distributions of fixed, mobile, and gateway nodes as undersea wireless 
grids, and analysis of the next-generation Seaweb that will incorporate a centralized approach for local-area 
networks and provide a more secure infrastructure, incorporating, spread-spectrum utility packets, adaptive 
modulation, and directional transducers. 
 
 
HIGH-RESOLUTION-RADIATION DAMAGE DETECTION AND MAPPING IN 
LUMINESCENT SEMICONDUCTOR MATERIALS 
Capt David Luber, USMC 
Department of Physics  
Sponsor: Space and Naval Warfare Systems Command - San Diego 
 
OBJECTIVE: Charge carrier motion in a luminescent semiconductor at operating temperature will be 
directly imaged in an electron microscope using an optical microscope and a charge device in order to 





scale spatial resolution afforded by this technique is of utility to the solar cell and semiconductor detector 




James H. Luscombe, Professor 
Department of Physics  
Sponsor: National Security Agency  
 




NAVAL POSTGRADUATE SCHOOL RAILGUN TECHNOLOGY 
William B. Maier, Senior Lecturer 
Department of Physics  
Sponsor: Naval Sea Systems Command, Office of Naval Research 
 
OBJECTIVE: To develop and improve Naval Postgraduate School (NPS) railgun technology. 
 
 
RAILGUN TECHNOLOGY: PROPOSAL TO CONSTRUCT A WEAPONS-GRADE RAILGUN 
TEST FACILITY 
William B. Maier, Senior Lecturer 
Department of Physics  
Sponsor: Naval Sea Systems Command 
 




Richard C. Olsen, Professor 
Department of Physics  
Sponsor: Defense Intelligence Agency 
 




MEASUREMENT AND SIGNATURE INTELLIGENCE (MASINT) OUTREACH/LIAISON 
PROJECT 
Richard C. Olsen, Professor 
Department of Physics  
Sponsor: Defense Intelligence Agency 
 
SUMMARY: This work is in support of the Defense Intelligence Agency (DIA). The measurement-and-







MULTISPECTRAL-THERMAL-IMAGERY (MTI)-SHORTWAVE INFRARED POLARIZATION 
TEST SUPPORT 
Richard C. Olsen, Professor 
Department of Physics  
Sponsor: Defense Intelligence Agency 
 
OBJECTIVE: To support the Defense Intelligence Agency in spectral and polarimetric-imaging projects. 
 
 
SOIL-ANALYSIS STUDIES FOR HELICOPTER BROWNOUT 
Richard C. Olsen, Professor 
Department of Physics  
Sponsor: Navy Engineering Logistics Office 
 




SPECIAL CAPABILITIES SUPPORT TO THE OFFICE OF THE SECRETARY OF DEFENSE 
Richard C. Olsen, Professor 
Department of Physics  
Sponsor: Secretary of the Air Force/FMBMB 
 
SUMMARY: Provided support to the Office of the Secretary of Defense (OSD). 
 
 
SPECTRAL IMAGING APPLICATION IN REMOTE SENSING 
Richard C. Olsen, Professor 
Department of Physics  
Sponsor: National Geospatial-Intelligence Agency  
 




TECHNICAL SUPPORT TO THE OFFICE OF THE SECRETARY OF DEFENSE (OSD) 
Richard C. Olsen, Professor 
Department of Physics  
Sponsor: Office of the Secretary of Defense 
 
SUMMARY: Advisement in support of the Deputy Under Secretary of Defense (DUSD). 
 
 
ULTRAVIOLET SPECTRAL IMAGING FOR GAS IDENTIFICATION/MATERIAL 
IDENTIFICATION 
Richard C. Olsen, Professor 
Gamani Karunasiri, Associate Professor 
Department of Physics  
Sponsors: National Reconnaissance Office, National Science Foundation 
 
OBJECTIVE:  To further the exploitation of the ultraviolet (UV) portion of the electromagnetic spectrum 
for military applications. The largest task will be the study of gas plumes using a spectral imager. A 







VIBRATION/MOTION OBSERVATIONS FROM ORBIT 
Richard C. Olsen, Professor 
Department of Physics  
Sponsor: Navy Engineering Logistics Office 
 




MITIGATING PLASMA-INDUCED ATTENUATION OF COMMUNICATIONS SIGNALS IN 
THE UPPER ATMOSPHERE 
CAPT Rodger Pitt, USAF 
Department of Physics  
Sponsor: Space and Naval Warfare Systems Command - San Diego 
 
SUMMARY: Investigated potential solutions to maintaining communications through the plasma field that 
surrounds/engulfs a high-speed space vehicle while either passing through or skipping off of the upper 
atmosphere (i.e., phugoid re-entry vehicle). This research examined the plasma effects on a multitude of 
signals, including geolocation and command and control. 
 
 
RADIO/ACOUSTIC COMMUNICATIONS (RACOM) GATEWAY BUOY 
Joseph A. Rice, SSC San Diego Engineering Acoustics Chair 
Department of Physics  
Sponsor: Naval Undersea Warfare Center - Keyport Division 
 
OBJECTIVE: To provide engineering services for implementation of a SEAWEB Radio/Acoustic 
Communications (RACOM) gateway buoy identical to those used in the recent Theater Anti-Submarine 
Warfare (ASW) Exercise 2004 (TASWEX04) fleet exercise. Telesonar modem and iridium subscriber 
identity module are not included. 
 
 
SEAWEB TECHNOLOGY FOR SPECIAL WARFARE 
Joseph A. Rice, SSC San Diego Engineering Acoustics Chair 
Department of Physics  
Sponsor: Office of Naval Research 
 
OBJECTIVE: To develop undersea acoustic networking and telesonar communication and navigation for 
application to Naval special warfare. 
 
 
DISTANCE LEARNING (DL) MASTER OF SCIENCE IN ENGINEERING ACOUSTICS 
PROGRAM 
Kevin B. Smith, Associate Professor 
Department of Physics  
Sponsor: Naval Undersea Warfare Center - Newport Division 
 
SUMMARY: This proposal provides a distance-learning program leading to the Master of Science in 
Engineering Acoustics to students employed at the Naval Undersea Warfare Center, Division Newport, 







NUMERICAL STUDIES OF ACOUSTIC PARTICLE VELOCITY 
Kevin B. Smith, Associate Professor 
Department of Physics  
Sponsor: Office of Naval Research 
 
OBJECTIVE: To incorporate calculations of acoustic particle velocity into existing propagation code to 
investigate unique features applicable to Naval applications; to investigate a new, efficient algorithm for 
computing acoustic variability using a Split-Step Fourier Parabolic Equation (SSF/PE) model; and to 
complete the analysis (begun by the Principal Investigator (PI) and Fred Tappert of 3-D Effects) computed 
using an improved 2-D acoustic ray model. 
 
 
PERTURBATION MODEL/DATA ANALYSIS IN ASIAN SEAS INTERNATIONAL ACOUSTICS 
EXPERIMENT (ASIAEX) 
Kevin B. Smith, Associate Professor 
Department of Physics  
Sponsor: Office of Naval Research 
 
OBJECTIVE: To model various propagation features within the East China Sea component of the Asian 
Seas International Acoustics Experiment (ASIAEX) experiment. Specifically, the influence of propagation 
on both interface and volume reverberation over a large bandwidth of sequences will be examined and 
compared with data collected, direct-path propagation through water-volume fluctuation will be computed 
and compared width data collected, and the influence of environmental variability on effective boom 
attenuation will be investigated. 
 
 
ADVANCED CATHODES FOR A HIGH-POWER MICROWAVE DEVICE 
Capt Ryan J. Umstattd, USAF, Military Faculty 
Department of Physics  
Sponsor: University of California, Davis  
 
OBJECTIVE: To conduct in-house experimental research in collaboration with the University of 
California, Davis, including high-current density plasma-deposited themionic cathode operating at low 
temperatures to ensure long life, stable electron emission from a large-scale field emitter array, high-current 
explosive emission cathode that is comparable with ultra-high vacuum required by conventional microwave 




CARBON NANOTUBE FURNACE FOR ADVANCED ELECTRON EMITTER RESEARCH 
Capt Ryan J. Umstattd, USAF, Military Faculty 
Department of Physics  
Sponsor: Air Force Office of Scientific Research  
 
OBJECTIVE: To purchase a carbon nanotube furnace system for research on novel field emitter arrays 
using actively controlled carbon nanotubes as emitters. Such field emitter arrays will be investigated for 
application as the electron source inside high power microwave devices. 
 
 
ATMOSPHERIC OPTICAL TURBULENCE MODELING 
Donald L. Walters, Professor 
Department of Physics  
Sponsor: Secretary of the Air Force/FMBMB-AFOY 
 
OBJECTIVE: To utilize Naval Postgraduate School acoustic sonars, coupled with optical sensors, to 





TERAHERTZ (THZ) ASSESSMENT 
Donald L. Walters, Professor 
Department of Physics  
Sponsor: Secretary of the Air Force/FMBMB-AFOY 
 
OBJECTIVE: To investigate the utility of the terahertz (THz) frequencies for national/Department of 
Defense (DoD)/homeland-defense programs. 
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OVERVIEW:   
Department Overview 
Systems engineering focuses on the development of large and complex systems: how do the parts work 
together in an integrated system, given the precise specification of the structure and behavior? 
 
CURRICULA SERVED:  
 
The NPS Department of Systems Engineering has fifteen faculty members with primary appointments, ten 
with joint appointments, and two administrative staff. We offer Master’s degrees and will soon be offering 
a Ph.D. in Systems Engineering. We have about 60 resident students and about 150 non-resident 
students. We work closely with the Wayne E. Meyer Institute of Systems Engineering at NPS, especially 
for research programs. Our website is http://www.nps.navy.mil/se/. 
 
Resident Programs of Study: 
 Curriculum 580, the resident Master of Science in Systems Engineering (MSSE), is a nine-quarter 
degree program intended for technically oriented military officers, federal government civilians, 
and qualified international applicants. Students enrolling in this MSSE program may choose from 
one of three tracks: 
o Combat System Engineering 
o Network-Centric Systems Engineering 
o Ship Systems Engineering 
 Curriculum 308, the resident Master of Science in Systems Engineering and Analysis (MSSEA), is 
a six-quarter degree program intended primarily for Navy unrestricted line officers. 
 The Doctor of Philosophy (Ph.D.) in Systems Engineering is not currently offered, but is 
anticipated to begin fall 2007. 
 
Non-Resident Programs of Study: 
 Curriculum 311, the Master of Science in Systems Engineering via Distance Learning (MSSE DL) 
is an eight-quarter, distance-learning degree program intended primarily for federal government 
civilian scientists and engineers at Navy field activities. 
 Curriculum 721, the Master of Science in Systems Engineering Management (MSSEM) is a 
distance-learning program intended for qualified military officers, senior enlisted, federal 
government civilians and defense contractor civilians.  
 The systems Engineering Certificate program provides the fundamentals of systems engineering to 
engineering duty officers and other officer communities without requiring the student to enroll in a 
Naval Postgraduate School (NPS) degree program. 
 
RESEARCH THRUSTS:  
 
Our research seeks to understand: 1) engineering methods and their application to problem solving; and 2) 
the spectrums of systems engineering - lifecycle, analyses, and integration of systems - balancing resources 
to ensure timely completion through hands-on research with Navy sponsors. Our mission is to 
 
 Prepare graduates to ensure national-security by providing technical education in designing, 
building, operating, maintaining, and improving reliable, capable, effective, affordable, complex 
systems of systems that meet the user’s needs when the user needs them. 
 Perform research to improve and develop new systems-engineering techniques and methods. 
 Apply systems-engineering techniques and methods to develop cost-effective, timely solutions to 






RESEARCH PROGRAM (Research and Academic)-FY2005: 
 
The Naval Postgraduate School’s sponsored program exceeded $80.43 million in FY2005. Sponsored 
programs included both research and educational activities funded from an external source. A profile of the 
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DEVELOPMENT OF A TEXTBOOK FOR A COURSE ON WEAPONS OF MASS 
DESTRUCTION 
Robert C. Harney, Associate Professor 
Department of Systems Engineering 
Sponsor: Department of Homeland Security 
 
OBJECTIVE: To create the first draft of a textbook to support a course in weapons of mass destruction 
(NS4233) being developed for the Center for Homeland Defense and Security. 
 
SUMMARY: A draft of a textbook was developed to support a course on weapons of mass destruction 
(WMD) and terrorism in the Homeland Security curriculum. The resulting draft (in .pdf format) was 784 
pages in length and contained nine chapters. Chapter one introduced the subject of weapons of mass 
destruction and described the nature of proliferation of WMD and efforts at counter-proliferation. Chapter 
two discussed explosive formulations, the physical characteristics of explosive devices, and blast and 
fragmentation effects. Chapter three described the physical characteristics of nuclear weapons, what is 
required to develop and produce nuclear weapons, and the effects produced by nuclear explosions 
(including blast, thermal radiation, nuclear radiation, and electromagnetic pulse). Chapter four described 
the physical characteristics of radiological weapons, the effects of radiological weapons, and the properties, 
production, and hazards of major radiological agents. Chapter five described the physical characteristics of 
chemical weapons, the effects of the major classes of chemical agents, and the properties of important 
chemical warfare agents. Chapter six described the physical characteristics of biological weapons, the 
nature and employment of such weapons, and the effects of the major biological warfare agents. Chapter 
seven described other weapons that might be employed as weapons of mass destruction in the future. These 
included information weapons (computer viruses and related entities), electromagnetic pulse weapons, 
ecosystem damage, and environmental modification. Chapter eight described the design, functions, and 
limitations of WMD agent detection technologies. Separate sections described explosive, 
nuclear/radiological, chemical, and biological agent detection techniques. Chapter nine concluded with 
discussion of protective technologies. Shielding, containment, hardening, decontamination, and 




Harney, R.C., “NPS Course NS4233 – Weapons of Mass Destruction,” Instructor for cohorts 0302/0303 




Harney, R.C., “Weapons of Mass Destruction and Homeland Security,” Textbook Manuscript (draft), used 
in Homeland Security courses, Monterey, California: Naval Postgraduate School, 784 pages, 2005. 
 
 
ENGINEERING ANALYSIS OF DD(X) SATELLITE COMMUNICATIONS OPTIONS 
Thomas V. Huynh, Associate Professor 
Department of Systems Engineering 
David C. Jenn, Professor 
Department of Electrical and Computer Engineering 
Sponsor: Space and Naval Warfare Systems Command 
 
OBJECTIVE: There are currently three approaches to DD(X) antenna configuration for satellite 
communications. The first approach involves one receive electronically scanned array (ESA) and two 
transmit dishes. The second one is an all ESA option (transmit/receive). The last is an all dish option. 
Focusing on extremely high frequency only, the objective of this research is to perform a comparative 
analysis of the three antenna configuration options to determine the most cost effective option. An 






SUMMARY: The various antenna options for DD(X) satellite communications (SATCOM) were 
analyzed. Project reports were delivered regarding the study of a reflector configuration that might replace 
the ESA. The antenna radar cross section was also addressed. A test fixture for a radome sample was 




Two program engineering design notes to PMW 500. 
 
 
LIGHT RECONNAISSANCE VEHICLE (LRV) AND SPECIAL OPERATIONS FORCE (SOF) 
SYSTEMS ENGINEERING AND INTEGRATION 
Thomas V. Huynh, Associate Professor 
Department of Systems Engineering 
John S. Osmundson, Associate Professor 
Department of Information Sciences 
Sponsor: Special Operations Command 
 
OBJECTIVE: To apply systems engineering to a Special Operations Command (SOCOM) Light 
Reconnaissance Vehicle (LRV) and to integrate Naval Postgraduate School (NPS) experimental efforts.  
 
SUMMARY: During calendar year 2005, the research in LRV and Special Operations Force (SOF) 
Systems Engineering and Integration focused on application of systems engineering to SOCOM, which is a 
top-down analysis process. The systems engineering challenge is to develop information system 
architectures that meet SOCOM’s operational requirements. The mandated Department of Defense (DoD) 
approach is to first develop operational architectures, then systems architectures, and finally technical 
architectures. Operational architectures are based on analysis of a range of operational scenarios typical of 
SOCOM missions. The scenarios are analyzed to determine information exchange requirements needed to 
meet mission requirements. A systems engineering approach to Tactical Network Topology (TNT) 
experiments needed to be in place to ensure experimental efforts to demonstrate technologies and 
capabilities to enhance or make possible SOF operations, to ensure a coherent path toward TNT success, 
and to ensure effective support for SOCOM systems engineering and technology acquisition.  
Systems engineering (SE) activities include interviewing the TNT NPS experimenters, identifying 
the interfaces among the TNT experimenters and developing the systems engineering process to support the 
TNT experimenters. SOF missions and typical scenarios are analyzed to determine required capabilities 
and resulting technology requirements. Technology requirements are flowed to technology demonstration 
requirements and experiment plans. Data analysis is performed to determine the degree to which 
technology requirements, and, hence SOF capability requirements have been met. This process requires 
close collaboration with SOCOM/SOF, Lawrence Livermore National Laboratory (LLNL), the Office of 
Force Transformation (OFT)-WolfPAC, other government labs, and the private sector. The systems 
engineering process is applied to TNT 05-4. Each of the required capabilities is enabled by the TNT 05-4 
technology demonstrations. Determination of the degree to which the capabilities are provided and 
limitations in terms of ranges, environmental conditions, and network loadings will depend on a detailed 
analysis of the measures of performance. Some of the key measures of performance will include network 
response time, utilization and availability; sensor availability, response times and data quality; and platform 
performance metrics. Future systems engineering efforts related to TNT will involve the use of 











MARITIME DOMAIN PROTECTION SYSTEMS ENGINEERING AND INTEGRATION 
Thomas V. Huynh, Associate Professor 
Department of Systems Engineering 
Sponsor: Naval Postgraduate School 
 
OBJECTIVE: To develop an over-arching open architecture for multiple layers of maritime defense for 
preventing terrorists from exploiting the world’s oceans to attack the United States, its forces, its force 
projection capability, and other interests. 
 
SUMMARY: The research effort in Maritime Domain Awareness (MDA) addresses Systems Engineering 
and Integration (SE&I). The goal of the MDA project is to develop an over-arching open architecture for 
multiple layers of maritime defense for preventing terrorists from exploiting the world’s oceans to attack 
the United States, its forces, its force projection capability, and other interests. The MDA project involves 
several NPS faculty and students from the Navy, Coast Guard, Northern Command, and other MDA project 
participants from various government agencies. This multi-year SE&I effort focuses on the delivery of a 
proposed architecture on which to base future process and technical design. In 2004, an intensive literature 
search was conducted, meeting with stakeholders took place, a maritime-domain protection (MDP) 
architecture engineering methodology was developed, the MDP problem was defined, some scenarios were 
developed, and a preliminary simulation model using EXTEND was developed to support architectural 
design. The systems engineering and integration process is now in place for establishing MDP architecture 
options and MDP architecture selection in its effort to support the goal of the MDP research. The SE&I 
team has produced a report on the “as is” national MDP System; its document number is NPS-097-04-005. 
The SE&I research effort has been integrated with the systems engineering and analysis (SEA)-7 campus-
wide integrated project, entitled “Maritime Domain Protection in PACOM.” In this project, focusing on 
large ship security in the Straits of Malacca, the SEA-7 students, in collaboration with the students from the 
Temasek Defense Systems Institute, designed and assessed various system-of-systems architecture 
alternatives (sensor, communications, command and control, and reactive force for a coalition of nations) 
for countering threats to and from large ships in the Straits of Malacca. In addition, to prevent a large cargo 
ship from being used as a terrorist vehicle, the SEA-7 team also designed and assessed ship inspection 
architecture alternatives for detecting explosive and dangerous materials. Robotic systems were considered 
to be a component of this ship inspection system. The SEA-7 students completed this project in June 2005, 




Huynh, T.V. and Brousseau, J., “Maritime Domain Awareness Forum: Seminar on Systems Integration,” 
Santa Clara, California, 2 May 2005. 
 
Huynh, T.V. and Brousseau, J., “Report on the Maritime Domain Awareness Total System 
Planning/Engineering/Integration Seminar,” Santa Clara, California, 2 May 2005. 
 
 
SYSTEM OF SYSTEMS ENGINEERING FOR MARITIME DOMAIN PROTECTION 
Thomas V. Huynh, Associate Professor 
Eugene P. Paulo, Senior Lecturer 
Department of Systems Engineering 
John S. Osmundson, Associate Professor 
Department of Information Sciences 
Sponsor: Office of the Under Secretary of Defense (Acquisition, Technology, and Logistics) 
 
OBJECTIVE: To design and assess conceptual U.S.-Singapore coalition system-of-systems architectures 
to defeat and prevent terrorism in the Straits of Malacca.  
 
SUMMARY: The 2005 research program culminated in ontology-based techniques to support maritime-
domain protection (MDP) data fusion and the use of Unified Modeling Language (UML) to aid in 
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Huynh, T., Osmundson, J., and Shaw, P., “Research in Maritime Domain Awareness/Maritime Domain 
Protection/Metrification of the Littorals (DA/MDP/MoL),” Project Review and Presentation to the Office 
of the Under Secretary of Defense, Acquisition, Technology, and Logistics (AT&L), 30 September 2005. 
 
Osmundson, J. and Huynh, T., “A Systems of Systems (SoS) Systems Engineering Methodology,” First 
Annual System of Systems Engineering Conference, Johnstown, Pennsylvania, 13-14 June 2005.  
 
 
UNCERTAINTY MANAGEMENT IN SYSTEMS ENGINEERING, SYSTEM SCALING, AND 
SIMULATION-BASED ACQUISITION 
Thomas V. Huynh, Associate Professor 
Department of Systems Engineering 
Sponsor: Naval Postgraduate School 
 
OBJECTIVE: To develop methods to model uncertainty in requirements engineering (i.e., use of 
uncertainty reasoning in requirements modeling); to address the issue of building scalability of ad hoc 
networks into computer simulations; and to address the problem of time-consuming and costly model 
validating and upgrading cycle in simulation-based acquisition and to explore methods for alleviating the 
problem. 
 
SUMMARY: A challenging problem in systems engineering is translating user requirements into system 
requirements or, specifically, representing relationships among system requirements. To date, system 
requirements are derived based on analyst’s best judgment. Methods and tools are therefore needed to aid 
in the development of an accurate system specification in light of inaccurate user requirements. The 
objective of the proposed work is to develop methods to model uncertainty in requirements engineering 
(i.e., use of uncertainty reasoning in requirements modeling). The goals of this research are to explore the 
suitability of modeling uncertainty in requirements engineering and in project planning, a key activity in 
project management. 
     An ad hoc network is an autonomous system of routers (and associated hosts) connected by 
wireless links. It may operate in a standalone fashion or may be connected to the larger Internet operating 
as a hybrid fixed/ad hoc network. The topology of such a network can change rapidly and unpredictably, 
because the routers are free to move randomly and organize themselves arbitrarily. Systems engineering 
analysis of information systems utilizing wireless links, as well as other types of links, can be informed by 
discrete. This approach has been applied to analysis of an extended wireless network for military 
application, but with current defense emphasis on concepts such as FORCEnet (Mayo) and network centric 
warfare (Cebrowski), there is a need to scale network simulations to much larger sizes. Scalability of an ad 
hoc network means the ability of such a network to maintain its performance and efficiency as the values of 
some parameters of the network become very large. The network parameters are, for instance, traffic load, 
node mobility, algorithm accuracy, network diameter, and nodal density. The network performance metrics 
are, for example, throughput (or goodput), delay, and network lifetime. To study scalability by simulation, 
scalable simulations are needed. But realistic modeling and simulation of Internet-size networks are 
unfeasible because of limited resources such as central-processing unit (CPU) time, memory, and disk 
space and limitations of available time to model due to complexity of very large models. Hcan we  
circumvent inability to simulate large networks? One suggestion is to abstract important aspects of large 
networks in order to simulate them. The research reported here is part of ongoing research activity that 





The goals of simulation-based acquisition are to reduce the time, resources, and risks associated with 
acquisition, enable the integrated product and process development, and improve the quality of the fielded 
product (Navy Acquisition Reform Office 2001). While progress is being made, program managers view 
current Department of Defense Modeling and Simulation as neither cost nor schedule effective. One reason 
is that no methodology and guidelines exist today to aid in determining simulation model sufficiency to 
allow informed decision making at a particular point in the acquisition cycle. Model sufficiency means that 
the model itself and its representation of a system are sufficiently accurate. Such accuracy is established by 
model validation. Without an established systematic approach, the cycle of model validating and upgrading 
can go on for a long time, resulting in schedule slippage and funding depletion. This research demonstrates 
an effective use of independent analytical approaches to assess model accuracy. The work proposes the use 
of modeling and simulation early in the requirements analysis phase to aid in system design and 




EXPLORATORY RESEARCH IN BIOLOGICALLY INSPIRED AUTONOMOUS SYSTEMS 
Ravi Vaidyanathan, Associate Professor 
Department of Systems Engineering 
Sponsor: Naval Postgraduate School 
 
OBJECTIVE:  To create autonomous, highly mobile robots with the capacity for autonomy for operation 
within the turbulent surf zone. 
 
SUMMARY: The capability of autonomous and semiautonomous platforms to function in the shallow-
water surf zone is critical for a wide range of military and civilian operations. Of particular importance is 
the ability to transition between locomotion modes in aquatic and terrestrial settings. The study of animal 
locomotion mechanisms can provide specific inspiration to address these demands. A water-resistant 
amphibious prototype design, based on the biologically inspired Whegs platform, has been completed. 
Through extensive field testing, mechanisms have been isolated to improve the implementation of the 
Whegs concept and make it more suited for amphibious operation. These design innovations will allow the 
robot to navigate on rough terrain and underwater, and accomplish tasks with little or no low-level control, 
thus greatly simplifying autonomous-control-system implementation. Complementary work is presently 
underway for fully autonomous functionality. These results are envisioned to lay the foundation for the 
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A HANDS-FREE HUMAN/ROBOT INTERFACE FOR SOLDIERS IN THE FIELD 
Ravi Vaidyanathan, Assistant Professor 
Department of Systems Engineering 
Monique P. Fargues, Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: Unfunded 
 
OBJECTIVE: To develop an unobtrusive method for detecting tongue movement and speech, and 
generating a control instruction corresponding to each in real-time by monitoring signals collected within 
the human ear.  
 
SUMMARY: This study extends an earlier study started in 2004, where initial research work showed that 
short speech commands collected within the ear canal via an in-ear microphone from an adult male subject 
can be classified with high accuracy. A seven-word database with 20 adult speakers was generated. 
Segmentation schemes were considered to extract each word from the recordings, and basic speech 
recognition schemes using neural networks was implemented.  
 
 
MMALV: MORPHING MICRO AIR-LAND VEHICLE 
Ravi Vaidyanathan, Associate Professor 
Department of Systems Engineering 
Sponsor: Naval Postgraduate School 
 
OBJECTIVE: The Systems Engineering Department at the Naval Postgraduate School has teamed with 
Case Western Reserve University (Case) and the University of Florida (UF) to develop of a morphing 
micro air-land vehicle (MMALV). Current performance specifications call for MMALV to have a 
wingspan under 12 inches, weigh less than a pound, and fly farther than a mile to a target area. Upon 
landing, it should be capable of morphing into a terrestrial vehicle to crawl around a target area. The tiny 
wingspan combined with the ability to morph its shape for land locomotion will provide MMALV with a 
level of mobility and flexibility well beyond existing reconnaissance vehicles. 
  
SUMMARY: Homeland security and national defense offer many scenarios that would be served by a 
multisensor platform capable of flying, landing, perching, and walking. The morphing micro air-land 
vehicle (MMALV) is being developed in response to these opportunities in surveillance and intelligence 
gathering. The prototype developed this year is capable of flying and walking, and successfully performs 
the transition between locomotion modes. Furthermore, MMALV is currently able to transition from 
terrestrial to aerial locomotion by walking off the side of a two-story building. A wing retraction 
mechanism improves the portability of the vehicle, as well as its terrestrial stealth and ability to enter small 
openings. A tail hook is currently in the design process, to allow perching. It is the goal of this program to 
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OVERVIEW:   
Department Overview 
The Space Systems Academic Group (SSAG) along with eight academic departments is an integral part of 
the Graduate School of Engineering and Applied Sciences. As an interdisciplinary association of professors 
it provides direction and guidance for two curricula: Space Systems Engineering and Space Systems 
Operations.  
  Officer students in the Space Systems curricula fulfill degree requirements for a Master of Science 
in the department of their choice or in a specialized Engineering Science. A space-oriented thesis is 
mandatory as well as course work to fulfill the requirements of a space billet. Officer graduates are 
prepared to manage the technical aspects of a space system life cycle including design, development, 
installation, and maintenance of spacecraft, space payloads, supporting ground stations, terminals, and C3 
connectivity. 
  The SSAG serves as the focal point for all space-related research performed at the Naval 
Postgraduate School (NPS). A major goal is to couple NPS space research efforts with the graduate 
education of military officers. This is typically accomplished through space-related thesis research in 
several areas and includes small satellite projects created specifically as an educational tool for officer 
students. The SSAG oversees classified and unclassified student involvement in research activities and 





 Space Systems Operations 





 Master of Science in Space Systems Operations 
 Master of Science in Astronautical Engineering 
 Master of Science in Electrical Engineering 
 Master of Science in Mechanical Engineering 





 Military Applications for Space 
 Space Reconnaissance and Remote Sensing 
 Radiation Hardened Electronics for Space 
 Design, Construction and Launching of Small Satellites 
 Classified (SCI level) Research  
 Satellite Communications Systems 





 Navy Space Technology Program Chair 
 Navy Tactical Exploration of National Capabilities (TENCAP) Space Chair 
 Space Systems Academic Chair 
 NASA Michael J. Smith Space Systems Chair 
 National Reconnaissance Office Chair 
 Lockheed Martin Space and Missile Operations Chair 
 






 Spacecraft Research and Design Center 
 Center for Reconnaissance Research 
 Center for Radiation Hardened Electronics 





 Open Site EMI/EMC Facility 
 Satellite Ground Station Facility 
 Space Warfare Computer Laboratory 
 FLTSATCOM Satellite Operations 
 Simulation and Test Laboratory 
 Spacecraft Attitude Dynamics and Control Laboratory 
 Spacecraft Environmental Simulation an Test Laboratory 
 Radiation Effects Laboratory 
 Solar Simulation Facility 
 NPS-AFRL Optical Relay Spacecraft Laboratory 
 Flash X-Ray Facility 
 Electron Linear Accelerator 
 Small Satellite Test and Development Laboratory 
 Smart Structures Laboratory 
 
RESEARCH PROGRAM (Research and Academic)-FY2005: 
The Naval Postgraduate School’s sponsored program exceeded $80.43 million in FY2005. Sponsored 
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CONFIGURABLE FAULT-TOLERANT ARCHITECTURES FOR RELIABLE SPACE-BASED 
COMPUTING 
Herschel H. Loomis, Jr., Professor 
Department of Electrical and Computer Engineering and Space Systems Academic Group 
Sponsor: Secretary of the Air Force/FMBMB-AFOY 
 
OBJECTIVE: To demonstrate the value of the remote configurability of the field programmable gate 
array (FPGA) to space computing. To develop a single event upset (SEU) tolerant space-based computer 
using commercial-off-the-shelf (COTS) FPGAs to demonstrate the feasibility of using Triple Modular 
Redundancy (TMR) to correct errors without resort to system reset. To build and fly a configurable fault 
tolerant mission computer on NPSSAT, Midstar, and a satellite in a high radiation.  
 
 
MARITIME DOMAIN AWARENESS SYSTEM DEMONSTRATION 
Herschel H. Loomis, Jr., Professor 
Department of Electrical and Computer Engineering and Space Systems Academic Group 
Alan Ross, Professor 
Navy Tactical Exploitation of National Capabilities Chair Professor,  
Space Systems Academic Group 
RADM Thomas Betterton, USN (Ret.), Space Technology Chairman 
Space Systems Academic Group 
Daniel C. Boger, Professor 
Department of Information Sciences 
James Bret Michael, Associate Professor 
Department of Computer Science 
Donald v. Z. Wadsworth, Senior Lecturer 
Department of Electrical and Computer Engineering 
Sponsor: Naval Postgraduate School, Maritime Domain Protection Research Group 
 
OBJECTIVE: To develop a tool-set for data manipulation, fusion, and display, and thus to demonstrate 
improved Maritime Domain Awareness (MDA). 
 
SUMMARY: The Principal Investigators (PI) believe that: 
 
1. The essential requirement for successful Maritime Domain Protection (MDP) is complete MDA. 
2. MDA must include the global tracking of all shipping. 
3. Tracking of shipping must involve the fusion of data from multiple sensors, at multiple levels of 
security. 
4. In large measure, the sensors and technology exist today to permit the United States to carry out 
global tracking of all shipping in excess of 300 tons. 
5. By having complete information on the tracks of ships throughout the world, one can: 
a. Find the track history of any ship of interest. 
b. Detect anomalous behavior of particular ships. 
c. Know what ships require special collection efforts to be deployed to detect threats to U.S. 
and allied interests. 
6. The above operations can and must be carried out largely automatically, with only rare human 
intervention. 
 
These beliefs are based on both significant experience by the PIs in the fields of space-based 
reconnaissance and important research by students. 
This concept involves the fusion of classified data from national signals intelligence (SIGINT) and 
image intelligence (IMINT) sources, unclassified open source information from shipping companies, port 
authorities, vessel tracking systems (such as in use by the U.S. Coast Guard), and classified human 
intelligence (HUMINT) sources. 




Successful realization of this concept will require: 
 
1. Sophisticated tracker-correlators that can integrate contacts from multiple sources with different 
reliabilities to develop identification from sources that provide it and track continuity from other 
sources that cannot necessarily provide positive identification, but can provide contact 
discrimination. 
2. Engines that can search web pages and existing databases for relevant shipping information, such 
as port call schedules, cargo, manifest, etc. 
3. A working database to save the developed track information. 
4. A multilevel security system to permit the processing and dissemination of information at security 
levels ranging from unclassified to Secret, to Sensitive Compartmented Information (SCI), to Law 
Enforcement Sensitive. 
5. A multi-security-level information distribution system that provides threat information to those 
responsible for all aspects of MDP. 
 
Recent thesis work has included demonstrations of the effectiveness of combining unclassified data sources 
with national systems data and the impact of Role-based Access Control on MDA.  
Researchers have studied the Automated Identification System signal characteristics for its 
possible exploitation by existing and proposed sensors to provide tracking information on ships, 
particularly in dense shipping areas.  
Currently, six Master of Science thesis students from the Space Systems, Information Systems, 
Electrical and Computer Engineering, and Computer Science curricula are working on this project. 
Researchers are cooperating with several industrially-based research and development projects 
aimed at developing the necessary advanced tracking and correlation technology. One is with Orincon, a 
subsidiary of Lockheed Martin, involving evaluation of the power and suitability of their multi-hypothesis 
tracker to do large-area multi-source ship tracking. The second involves “Oceanwatch,” an SRI produced, 
government-funded web-search engine for collecting shipping data off the Internet and intelligence web 
sites. The third is Radiant Garnet, an advanced data-mining and pattern-recognition program. The fourth is 
QuIPS, an automated data fusion engine for combining acoustic data with other sources in the littoral 
region. Researchers are coordinating with research by Professors Ken Davidson, Phil Durkee, and Magdi 
Kamel, and are participating with the Naval Research Laboratory (NRL) on the development of MASTER 
and the Vessel Tracking Program. 
To be useful, MDA data and information will need to be exchanged amongst all of the primary 
actors in MDA/MDP. However, due to the sensitivity of certain MDA data and information, and the trust 
relationships between actors, controls on data, and information flow will need to be formulated and 
maintained; that is, the control of data and information flow is a necessary capability for establishing and 
fielding a Common Intelligence Picture (CIP) in support of MDA. Researchers have been exploring the 
application of role-based access control to the data sharing and dissemination parts of the problem, and 
propose to continue working in this area. Initial work on this flow for protecting the data and information 
comprising the MDA coalition CIP is being used by the Navy Tactical Exploitation of National Capabilities 
(TENCAP) Radiant Alloy Program and its Department of Defense (DoD) contractors to support the 
development of access and flow controls for intelligence collection and dissemination systems. Researchers 
believe that this proposed work is critical to the successful implementation and operation of the systems 
used to create and maintain the MDA CIP. 
Researchers have created a functional working environment for MDA research into tracking, 
correlation, and fusion. A personal computer (PC) connected to the white world Internet provides 
unclassified maritime data from the Oceanwatch web-scraping software and AIS data from the United 
States Coast Guard's client software. A Sun workstation connected to the Secret Internet Protocol Router 
Network (SIPRNET) provides classified data from the National Security Agency’s (NSA) Wrangler 
database (obtained using the Gale Lite software), as well as the classified version of the Oceanwatch 
software. A standalone Sun workstation provides the fusion site for the various sources of data. Gale Lite 
and Lockheed Martin/Orincon's Object Oriented Multi-Hypothesis Tracker (OMHT) are both installed on 
the standalone machine for the evaluation of algorithms. 
Two capstone graduate courses have concentrated on design projects related to MDA. Space 
Systems 4051, Space Systems Technology and Architecture, produced an architectural design for a global 
MDA system. CC 4913 produced a command and control architecture for the global MDA problem. 




Researchers have briefed these concepts to the Coast Guard Technology Workshop, Santa Clara, 
California, May 2005; Deputy Assistant Secretary of Defense (DASD) Pete Verga, July 2005; Coast Guard 
Maritime Domain Awareness Coordinator; Chief of the Coast Guard Office of Intelligence Systems and 
Security; Director of the Navy Tactical Exploration of National Capabilities (TENCAP) Office; National 
Reconnaissance Office (NRO) MNR Working Group; Director of the NRO Safety Operations Office 
(SOO) Mission Support Facility; Director of National Security Research at Lawrence Livermore National 
Laboratory; and the Advanced System Technology Branch of the National Commission of Science and 
Technology at the Naval Research Lab. All of these organizations supported the research goals and offered 
to participate as appropriate.  
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MODELING, DESIGN, AND OPTIMIZATION OF MULTI-JUNCTION SOLAR CELLS USING 
SILVACO VIRTUAL WAFER FABRICATION SOFTWARE 
Sherif Michael, Professor 
Department of Electrical and Computer Engineering 
Sponsor: National Reconnaissance Office  
 
OBJECTIVE: To develop advanced models of multi-junction solar cells using SILVACO software, along 
with developing a radiation model for these cells. Radiation effects on advanced cells are also investigated 
and experiments are conducted using the Naval Postgraduate School (NPS) Linear Accelerator (LINAC).  
 
SUMMARY: A new method for developing a realistic model of any type of solar cell using the 
SILVACO/ATLAS Virtual Wafer Fabrication software was proposed. Taking into account the high cost of 
research and experimentation involved with the development of advanced cells, researchers proposed this 
novel methodology. The introduction of this modeling technique to the photovoltaic community will prove 
to be of great importance in aiding the design and development of advanced solar cells. A multi-junction 
InGaP/GaAs solar cell was successfully modeled and fully simulated. The major stages of the process were 
explained and the simulation results were compared to published experimental data. The flexibility of the 
proposed methodology was demonstrated and example results throughout the whole process were 
presented. Further research for the development of a more accurate model that can be used for the design 
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RADIATION TOLERANT ASIC AND VLSI DEVICES FOR SPACE-BASED SYSTEMS 
Sherif Michael, Professor 
Department of Electrical and Computer Engineering 
Sponsor: Secretary of Air Force 
 
OBJECTIVE: To design radiation-tolerant mixed-mode VLSI and ASIC circuits for space applications, 
and, after extensive simulation, to fabricate these designs using the regular silicon process as a first step. To 
study the space radiation effects on these state-of-the-art designs using the Naval Postgraduate School 
(NPS) linear accelerator (LINAC) as a radiation source. Upon verification of the experimental results, the 
layout will be submitted for future fabrication using the silicon-on-insulator (SOI) process. 
In this research, a general purpose, digitally programmable VLSI network for a space-based 
system is proposed. The design is based on a technique that was developed earlier by Sherif Michael and 
has shown excellent radiation sensitivity performance. The mixed mode signal circuit, using BiCMOS 
Techniques, is currently under development. Previously fabricated VLSI ASIC chips will also be irradiated 
using the NPS LINAC for testing its performance under a radiation environment. Past experimental results 
using this technique have shown great improvements in the circuit’s radiation performance. Research in 
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Naval Postgraduate School, September 2005. 
 
 
FERROELECTRICITY RESEARCH NEWSLETTER 
Rudolf Panholzer, Professor 
Space Systems Academic Group 
Sponsor: Office of Naval Research  
 
SUMMARY: This proposal provides two-year funding for a quarterly research newsletter on national and 
international symposia, conferences, workshops, and meetings that deal with topics of interest in the filed 
of integrated ferroelectrics research. 
 
 




LITHIUM-ION BATTERY TECHNICAL DEVELOPMENT FOR NPSAT1 SATELLITE  
Rudolf Panholzer, Professo r 
Space Systems Academic Group 
Sponsor: National Reconnaissance Office 
 
OBJECTIVE: To design, test, and construct (from commercial lithium-ion cells) a flight-worthy battery 
for use aboard the NPSAT1 satellite. 
 
 
NAVAL POSTGRADUATE SCHOOL (NPS) NPSAT1 SATELLITE INSTRUCTIONAL SUPPORT  
Rudolf Panholzer, Professor 
Space Systems Academic Group 
Sponsor: Secretary of the Air Force/FMBMB-AFOY 
 
OBJECTIVE: To fund instructional thesis research related to the NPSAT1 micro-satellite, and the 
development of the space vehicle. NPSAT1 is part of the small satellite design program under the Naval 
Postgraduate School (NPS) Space Systems Academic Group. 
 
 
NAVAL SPACE SYSTEMS ACADEMIC CHAIR 
Rudolf Panholzer, Professor 
Space Systems Academic Group 
Sponsor: Naval Network and Space Operations Command 
 
OBJECTIVE: Incumbents of the Naval Space Systems Academic Chair will engage in instruction and 
research and act as consultants in the area of specialization to students and faculty of the Naval 
Postgraduate School (NPS). 
 
 
NPSAT1 SPACE TEST PROGRAM SUPPORT 
Rudolf Panholzer, Professor 
Space Systems Academic Group 
Sponsor: Department of Defense Space Test Program 
 
OBJECTIVE: To fund activities of the Naval Postgraduate School (NPS) officer student-built small 
satellite, NPSAT1, required for integration and launch by the Department of Defense (DoD) Space Test 
Program (SMC DET 12). 
 
 
SPACE OPERATIONS STUDENT RESEARCH/EXPERIENCE TOUR 
Rudolf Panholzer, Professor 
Space Systems Academic Group 
Sponsor: Naval Network and Space Operations Command 
 
OBJECTIVE: To fund Space Systems Academic Group Space Systems Operations student thesis research 
related travel and Experience Tour travel. 
 
 
SPACE SYSTEMS STUDENT THESIS RESEARCH PROJECTS 
Rudolf Panholzer, Professor 
Space Systems Academic Group 
Sponsor: National Reconnaissance Office 
 
OBJECTIVE: To fund Space Systems Academic Group (SSAG) Space Systems Engineering Curriculum 
support and Space Engineering Experience Tours. 
 




AEROASSISTED MANEUVERS/MISSION DESIGN 
I. Michael Ross, Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: National Aeronautics and Space Administration - Jet Propulsion Laboratory 
 
SUMMARY: Over the past few years, the Jet Propulsion Laboratory (JPL) and the Naval Postgraduate 
School (NPS) have been performing collaborative research in aeroassisted maneuvers and mission design. 
One of the key products of this research has been the development of ACAPS, a user-friendly software for 
modeling, simulating, and visualizing aeroassisted maneuvers. The objective of this proposal was to set up 




FIRST PRINCIPLES PREDICTION OF X-RAY IMPULSE 
Donald v. Z. Wadsworth, Senior Lecturer 
Department of Electrical and Computer Engineering and Space Systems Academic Group 
Sponsor: Navy Strategic Systems Programs Headquarters 
 
OBJECTIVE: To develop high-fidelity physics-based modeling for predicting radio band vulnerability to 
the shock-impulse caused by an exo-atmospheric nuclear x-ray burst; to incorporate the model into a finite-
element radiation-hydrocode and material equation of state (EOS), including non-equilibrium 
thermodynamics and relaxation processes; to validate the modeling by comparison with underground test 
data and other experimental data. 
 
SUMMARY: This is a continuing multi-year project. Previous progress, documented in two Naval 
Postgraduate School (NPS) Master's degree theses and research reports, compared several available 
hydrocodes for modeling. With concurrence by Strategic Systems Programs (SSP), the CTH (SNL) 
hydrocode was selected as the most suitable for this project. With the aid of Lawrence Livermore National 
Laboratory and Sandia National Laboratories scientists, physics models requiring improvement were 
identified. With the help of graduate student labor, efforts were begun in 2005 to improve CTH 
computational speed and should result (in 2006) in a parallel processing facility shared with other 
researchers. This will greatly improve productivity by reducing the run-time from several days to several 
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The mission of the Graduate School of Business and Public Policy is to serve the nation by educating 
military officers and DoD civilians in defense-focused business and public policy, by conducting scholarly 
research in defense management and public policy, by providing intellectual resources for leaders and 
organizations concerned with national-defense management practice and policies. 
 
 In Education: Through graduate and non-degree programs, to develop students’ abilities to 
analyze, think critically, and take intelligent action so they can more effectively carry out their 
future professional responsibilities to manage organizations, resources, people, and programs in 
complex and sometimes life threatening environments. 
 In Research: To conduct scholarly, technical, and applied research that supports military decision-
making, problem solving, and policy setting; improves management processes and organizational 
effectiveness; contributes knowledge to academic disciplines, and advances graduate education. 
 In Professional Service: To provide professional expertise that advances knowledge and business 
management within NPS, the Department of the Navy, the Department of Defense, and other 





Faculty research is an important component of the Graduate School of Business and Public Policy’s 
mission. As such, the school strives to “conduct research that supports military decision making, problem 
solving, and policy setting, improves administrative processes and organizational effectiveness, contributes 
knowledge to academic disciplines, and advances the mission of graduate education.”  
The research program is integrated to the greatest possible extent with the educational process. 
Students are encouraged to participate in faculty projects and faculty research results are incorporated in 
classroom instruction. The school’s research program goals are specified as follows on the Graduate School 
of Business and Public Policy “web” page: (http://www.nps.navy.mil/gsbpp/research.htm): 
 
 Increase the quality and quantity of relevant defense-oriented research 
 Catalyze a broad and robust research program 
 Involve top researchers, practitioners and graduate students in defense-oriented research useful to 
DoD policy/decision making processes 
 Augment and complement cooperative, interdisciplinary research activities 
 Disseminate relevant, important results to researchers, sponsors, policy makers and practitioners 
 Integrate defense-oriented research with education, DoD workforce training and standardize 
policy practices 
 Establish and maintain a community of academic and professional scholars engaged in exploratory 
and applied research to address complicated defense issues from a number of perspectives, while 





The Graduate School of Business and Public Policy has primary responsibility for seven graduate degrees. 
The largest degree program is a group of curricula in the defense-focused master of business 
administration, with the following curricular concentration areas: 
 
 Acquisition Management 
 Logistics Management 
 Financial Management 
 Information Management 
 Defense Management 
 




Another resident program is the master of science in management, with a concentration in manpower 
analysis. A third resident degree, the master of executive management (MEM) will start July 2006. 
  Distance learning graduate programs offered by the Graduate School of Business and Public 
Policy include: an executive-master-of-business-administration degree program (targeting senior Navy 
lieutenants through commanders, particularly from the unrestricted line communities, who have middle-
management level experience); contract management and program management (for Department of 
Defense civilians at designated off-site locations), which award a master of science in contract management 
and a master of science in program management, respectively; and leadership education and development 
program (for company commanders at the U.S. Naval Academy), which awards a master of science in 
human resources management. 
  The Graduate School of Business and Public Policy also offers two certificate programs: the 
practical comptrollership course, sponsored by the Assistant Secretary of the Navy (Financial Management 
and Comptroller), targets individuals (civilian and military) occupying or reporting financial management 
positions; and the advanced acquisition program, which provides level III education certificate in program 
management for the Department of Defense acquisition workforce. 
  The school’s graduates programs achieved the distinction of being one of only two graduate 
management programs in the country earning dual accreditation by AACSB (the Association to Advance 
Collegiate Schools of Business) and NASPAA (the National Association of Schools of Public Affairs and 
Administration). 
 The faculty of the Graduate School of Business and Public Policy are drawn from a wide variety 
of academic disciplines in business and public sector management. The diverse, multidisciplinary character 
of the faculty is reflected in the breadth and depth of issues addressed by faculty research, which has 
historically been concentrated in areas of interest to the departments of Defense and Navy. Therefore, 
faculty research directly enriches the instructional materials used in the curricula in the school. The topics 
and issues can be grouped into five broad areas:  
 
 Acquisition and Contract Management  
 Logistics and Transportation Management 
 Financial Management 
 Manpower Systems Analysis 
 Organization, Systems and Management  
 
 
RESEARCH THRUSTS:  
 
Research in the Graduate School of Business and Public Policy is multidisciplinary and often widely 
diverse, but this research is directed toward a common set of goals. As stated in the school’s mission 
statement, the faculty conducts a variety of research to: 
 
 Support military decision-making, problem-solving, and policy-setting 
 Improve administrative processes and organizational effectiveness 
 Contribute knowledge to academic disciplines 
 Advance the mission of graduate education 
 
The primary goal of the school’s research program is to provide the Navy and DoD with the 
capability of managing defense systems efficiently and effectively. This includes the efficient and effective 
utilization of resources, which derive from an existing base of knowledge or may require the development 
of new concepts and theory. Thus, the school recognizes the importance of both basic and applied research 
to the Navy and DoD, and it seeks to balance both types of research. 
 Concepts, theory, and existing knowledge can generally be identified with a particular functional 
area or discipline. Actual defense policy and management decisions or policies often require information or 
perspectives drawn from a variety of functional areas and professional expertise. Consequently, in addition 
to pursuing functional area research with a critical mass of faculty, the school actively seeks to engage in 
cooperative, interdisciplinary research. Such research places the school in a strong position to assist defense 
policy makers, since it allows for a coordinated, broad-based program under “one roof”—where researchers 










The research thrusts and faculty in each of the functional areas in the Graduate School of Business and 
Public Policy are discussed in greater detail in the following sections.  
Acquisition and Contract Management: Defense acquisition represents a process of critical 
importance to the military, not only to reduce taxpayer costs, but to ensure the quality and performance of 
today’s increasingly sophisticated weapon systems. Nevertheless, negligible academic research has been 
applied to systematically investigate, understand, and model the acquisition process; and current 
innovations in this domain—such as process reengineering and acquisition reform—are uncoordinated, ad-
hoc, and performed largely on a trial-and-error basis. This is the case because many acquisition policy 
makers and executives have little or no benefit of theory for practice. 
Beginning in 2002, the Graduate School of Business and Public Policy initiated an Acquisition 
Research Program to provide leadership in innovation, creative problem solving and an on-going dialogue 
to support the evolution of Department of Defense acquisition strategies. The program goals include: 
 
 Establishing NPS acquisition research as an integral part of policy-making for Departments of 
Defense and Navy officials 
 Creating a stream of relevant information concerning the performance of DoD acquisition policies 
with viable recommendations for continuous process improvement 
 Preparing the workforce to participate in the continued evolution of the defense acquisition 
process 
 Collaborating with other universities, think tanks, industry and Government in acquisition research 
 
Supported primarily by the Graduate School of Business and Public Policy Acquisition Chair, 
currently held by Rear Admiral Jim Greene, USN, (Ret.), this research program initiated fifteen research 
projects in 2003, with the number increasing to well over 20 in 2004, and over 35 in 2005. These projects 
include several collaborative efforts with Dr. Jacques Gansler (former Undersecretary of Defense for 
Acquisition, Technology and Logistics) and other faculty members at the University of Maryland. Primary 
research sponsors include: Assistant Secretary of the Navy (Research, Development and Acquisition), 
Naval Sea Systems Command, Program Executive Office (Ships), Program Executive Office (Integrated 
Warfare Systems) and the Defense Contract Management Agency (International). 
A significant portion of this research funding is open-ended, restricted only to research topics 
involving acquisition issues broadly defined. The Graduate School of Business and Public Policy has 
established a competitive internal proposal process to allocate these funds; the call for proposals is 
distributed to faculty from across the Naval Postgraduate School. Priority is given to proposals that involve 
collaboration between tenure-track and non-tenure-track faculty members and to proposals involving thesis 
students and MBA project teams. The objective is to encourage collaboration that exploits the school’s 
academic as well as professional expertise, a collaboration that provides the Graduate School of Business 
and Public Policy a strong comparative advantage for defense acquisition policy research. This program has 
been growing rapidly, with four of five proposals funded in AY2004, nine of 11 proposals funded in 
AY2005 and 27 proposals submitted for AY2007; funding decisions are pending. 
The Acquisition Research Program also hosts an annual Acquisition Research Symposium in 
Monterey. The third symposium, in May 2006, involved well over 100 people, including researchers and 
acquisition policy and decision makers from across the United States. The Honorable Kenneth J. Krieg – 
Under Secretary of Defense (Acquisition, Technology and Logistics) delivered the keynote address. 
Symposium details are on the symposium website (http://www.researchsymposium.org/ocs/). 
This research represents seminal scholarly work in the area of defense acquisition and draws on 
expertise in accounting, contracting, economics, information systems, law, organizational design, public 
policy, and other academic disciplines. A complete description of the Acquisition Research Program, 
including funded projects and supporting faculty, is available through the acquisition research website 
(http://www.nps.navy.mil/gsbpp/ACQN/index.htm).  




Professor Keith Snider, Senior Lecturers Mike Boudreau, John Dillard, Marshall Engelbeck, 
Raymond Franck, and Dave Matthews, and Lecturers Jeff Cuskey, Brad Naegle, Rene Rendon and Don 
Summers are involved in this research area. The Acquisition Research Program also draws on faculty from 
all of the other discipline areas. 
Logistics and Transportation: The primary mission of the Logistics and Transportation group is 
to educate military officers and DoD civilians in state-of-the-art concepts of logistics, transportation and 
supply chain management. Emphasis is placed on understanding both military and non-military 
applications, so that students will be prepared to perform effectively in a military environment and interact 
efficiently with civilian contractors and suppliers. The general research perspective of the group is focused 
on improving DoD logistics and transportation performance as well as management effectiveness. Major 
research areas include: 
 
 DoD inventory policy 
 Cross-docking, inventory management and cycle time reduction 
 Defense transportation and distribution systems 
 Total Asset Visibility (TAV) and real-time logistics  
 Metrics and Performance Based Logistics 
 Spiral Development 
 Modeling and simulation for logistics decision support 
 Supply chain management and lean manufacturing and 
 Sea-based logistics for the Navy and the Marine Corps 
 
Much of this work has been supported through the acquisition-research program and its associated 
sponsors. Additional sponsors include the Office of Naval Research, NAVAIR, the Military Sealift 
Command, the U.S. Transportation Command and the Naval Surface Warfare Center. 
Professors Aruna Apte, Uday M. Apte, Kenneth Doerr, Geraldo Ferrer, Keebom Kang, Ira Lewis, 
and Senior Lecturer Don Eaton are involved in this research area. 
Financial Management: Research in the area of financial management has become increasingly 
important since the end of the Cold War and the events of 9-11. The financial-management (FM) group has 
identified three major functional areas as targets of opportunity for future research. These are: 
 
 Financial resource policy formulation, analysis and management 
 Financial management and budgeting 
 Organizational efficiency, managerial control and performance metrics 
 
 The first of these functional areas—financial resource policy formulation, analysis and 
management—covers a range of sub-areas: national defense and national security resource policy and 
management; resource planning, programming, budgeting and policy under the planning, programming, 
budgeting and execution system; and relationships between financial management, contracting, acquisition 
and other policy fields. Financial management and budgeting includes the following: federal, DoD and 
Navy budget formulation and execution; impacts of budget allocation, reallocation and reduction; 
implementation of Defense Resource Management Systems; and the Chief Financial Officer Act and 
federal financial management reforms. The research area of organizational efficiency, managerial control 
and performance metrics, in turn, covers the following: mapping, goals, and objectives to a defense 
organization’s strategic themes using a balanced scorecard, examining the efficiency of defense sector 
consolidation and the cost –effectiveness of lease versus buy programs. 
Sponsors for this research include: Assistant Secretary of the Navy (Research, Development and 
Acquisition), Program Executive Office (Ships); Program Executive Office (Integrated Warfare Systems); 
the Office of the Comptroller, COMNAVAIRPAC (CNAP); U.S. Department of Justice; and the Personnel 
Security Research Center (Department of Defense). 
  Professors Richard Doyle, Ken Euske, Nayantara Hensel, Lawrence Jones, Jerry McCaffery, Joe 
San Miguel, Nicole Thibodeau, Carmelita Troy, Senior Lecturer John Mutty, Commander Phil Candreva 
(USN) and Colonel Randy Howard (USAF) are involved in this research area. 
 Manpower Systems Analysis: As noted above, the primary goal of the department’s research 
programs is to provide defense policy makers with the capability of utilizing resources with maximum 
efficiency and effectiveness. This includes human resources, the focus of research in the Manpower 




Systems Analysis (MSA) group. Defense manpower policy makers have been faced with many challenges 
since the end of the Cold War and the events of 9-11. Key among these challenges include an over 30 
percent reduction of the active-duty force, budget reductions in recruiting and advertising, a steady, high 
operational tempo and deployment schedule with fewer people, new missions, increasing pressure to 
change the “culture” of military service, renewed efforts toward population representation of women and 
racial/ethnic minorities throughout the force, a high rate of first-term attrition among new recruits, 
declining levels of personnel retention in certain critical areas, a number of high-profile “scandals” and 
others. As the active-duty force was reduced and missions changed, it soon became clear that a smaller 
military had to be even more skilled and adaptable than the one that witnessed the end of compulsory 
service and performed so successfully throughout the early 1980s and early 1990s. These challenges 
confronting defense manpower policy makers are recognized by the MSA group as opportunities for 
research that will have a lasting impact on the future of the force. MSA research areas can be summarized 
as follows: 
 
 Manpower supply and force requirements 
 Improvements in selection and classification of enlisted personnel 
 Innovations in recruiting and the application of new technologies 
 Improvements in selection of officers and pre-commissioning programs 
 Effectiveness of equal opportunity and diversity management programs 
 Training effectiveness and efficiency 
 Innovations in instructional technologies 
 Innovations in enlisted assignments and auctions for assignment incentive pay 
 Personnel retention in critical fields, including auction based approaches 
 Reduction of first-term attrition rates among enlisted personnel 
 Force management programs and planning 
 Force structure and cost analysis 
 Auction-based approaches to force shaping 
 Career-force modeling 
 Officer promotion and performance 
 Civil-military relations and the All-Volunteer Force 
 Manpower management in Reserve components 
 
Sponsors for this research include: Office of the Chief of Naval Operations (N-1, N-1H, N-1Z, N-
12, N-13, and N-14), Navy Personnel Research, Studies and Technology and the Office of the Assistant 
Secretary of Defense. 
  Professors Pete Coughlan, Mark Eitelberg, William Gates, Stephen Mehay, Elda Pema, Yu-Chu 
Shen, Senior Lecturer Alice Crawford, and Lecturer Bill Hatch are involved in this research area. 
Organization, Management, and Policy Analysis: Faculty members in this functional area 
pursue basic and applied research on key management issues at a variety of organizational levels. Faculty 
members bring a strategic perspective to this work, seeking to identify courses of action that will best 
achieve organizational goals in a given setting. Individual faculty members are acknowledged experts who 
publish leading-edge research on a variety of issues. Top management issues include strategy and 
entrepreneurship, appreciative inquiry and positive change, organizational design (including the use of self-
managing groups), social network analysis, ethics, collaboration in teams, managerial communications and 
the development of culture. 
There is a strong expertise in leadership at all organizational levels. Leadership issues studied by 
faculty include leadership development, the identification of key leadership skills, innovation and change, 
motivational strategies, empowerment, coaching, communications strategies, conflict management and 
constructive uses of power. Faculty members are also experts in a variety of research methodologies—from 
highly sophisticated quantitative to in-depth qualitative analyses.  
In addition to their subject area and methodological expertise, faculty members have developed 
considerable knowledge of current military organizations through their research. Most of this work has 
been with Navy organizations, such as the NAVSUP, NAVAIR, CNET, NETWARCOM, Naval Reserves 
and CINCLANTFLEET. However, faculty members have also worked with organizations in other service 
branches, including extensive work with the U.S. Army Reserve Command and Coast Guard Headquarters. 
Recent DoD-wide research includes work for the Office of Force Transformation. Individual faculty have 




also conducted research for other U.S. government agencies, including the Office of Personnel 
Management, the Department of Homeland Security and the Center for Disease Control, and consulted 
with state government agencies, the United Nations, and private-sector organizations. Supervising student 
theses has broadened this knowledge even more. This organizational expertise increases the value of 
faculty as applied researchers for DoN and DoD organizations.  
Professors Frank Barrett, Doug Brook, Nick Dew, Deborah Gibbons, Susan Hocevar, Cindy King, 
Leslie Sekerka, Jim Sucahn, Gail Fann Thomas and Roxanne Zolin are involved in this research. 
 
 
RESEARCH PROGRAM (Research and Academic)-FY2005: 
 
The Naval Postgraduate School’s sponsored program exceeded $80.43 million in FY2005. Sponsored 
programs include both research and educational activities funded from an external source. A profile of the 
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A DIAGNOSTIC APPROACH TO ANALYZING WEAPON SYSTEM LIFE-CYCLE SUPPORT: 
THE PHALANX CLOSE-IN WEAPON SYSTEM 
Aruna Apte, Assistant Professor 
Rene Rendon, Lecturer 
Graduate School of Business and Public Policy 
Sponsor: Naval Postgraduate School 
 
SUMMARY: This study used a diagnostic approach to examine all aspects of the Phalanx Close-In 
Weapon System (CIWS) life-cycle support program. The study gauged the status of current conditions, 




FOCUSING ON CUSTOMER’S TIME IN FIELD SERVICE DELIVERY: A NORMATIVE 
APPROACH 
Aruna Apte, Assistant Professor 
Uday M. Apte, Professor 
Graduate School of Business and Public Policy 
Nandgopal Venugopal  
Network Planning and Engineering Systems, Verizon Business 
Sponsor: Naval Postgraduate School 
 
SUMMARY: Although customer convenience should be rightfully considered as a central element in field 
services, the customer experience suggests that service enterprises rarely take customer’s preferred time 
into account in making the operational and scheduling decisions. This research combined the results of 
exploratory research into two interrelated topics: the explicit inclusion of customer time in non-emergency 
field service delivery decisions, and the analysis of tradeoff between the customer’s convenience and field 
service provider’s cost. 
 
 
MANAGING THE SERVICE SUPPLY CHAIN IN THE DEPARTMENT OF DEFENSE: 
OPPORTUNITIES AND CHALLENGES 
Uday M. Apte, Professor  
Geraldo Ferrer, Associate Professor 
Ira Lewis, Associate Professor 
Rene Rendon, Lecturer 
Graduate School of Business and Public Policy 
Sponsors: Naval Postgraduate School and PEO Ships 
 
SUMMARY: This research conducted an initial exploratory analysis of Department of Defense (DoD) 
services acquisition so as to frame the totality of the DoD’s services acquisition environment. In each of the 
last five years, DoD has spent more dollars on services than on supplies, equipment, and goods, which 
includes weapon systems and other military items. As DoD’s services acquisition volume continues to 
increase in scope and dollars, the agency must provide greater attention to such issues as proper acquisition 
planning, adequate requirements definition, sufficient price evaluation, and proper contractor oversight 
 
 
THIN CLIENT COMPUTER USABILITY STUDY 
Douglas E. Brinkley, Senior Lecturer 
Graduate School of Business and Public Policy 
Sponsor: Sun Microsystems and the Naval Postgraduate School Foundation 
 
SUMMARY: This is a multi-year multi-phase research effort. The first phase focuses on the ability of 
existing software programs being used at the Naval Postgraduate School (NPS) to operate in a thin client 
environment. This is facilitated by setting up a small network of six thin client devices and two network 
servers. The second phase will add six more thin clients to the network to allow limited performance data 




collection. The final phase will move from the prototype environment to a full working network by 




CASE STUDY OF THE ENACTMENT OF THE PERSONNEL MANAGEMENT PROVISIONS 
OF THE HOMELAND SECURITY ACT OF 2002 
Douglas A. Brook, Professor 
Cindy King, Assistant Professor 
Graduate School of Business and Public Policy 
Sponsor: U.S. Office of Personnel Management/Center for Defense Management Reform 
 
SUMMARY: This research produced a case study on the formulation, policies, politics, and legislative and 
communications strategies that resulted in enactment of the new flexible personnel management provisions 
in the law that created the Department of Homeland Security. It included an exhaustive review of 
documentary evidence and interviews with key players in the White House, Congress, Office of Personnel 
Management, Office of Management and Budget, labor unions, and other observers and participants. 
 
 
EFFICIENT MECHANISMS FOR IMPLEMENTING PUBLIC INVESTMENT DECISIONS IN 
THE PRESENCE OF EXCLUDABILITY AND CONSUMPTION EXTERNALITIES 
Peter J. Coughlan, Associate Professor  
Graduate School of Business and Public Policy 
Sponsor: Naval Postgraduate School 
 
SUMMARY: A fundamental and long-standing question in the area of public choice concerns mechanisms 
for making decisions about whether or not to invest in a given public project and how to allocate the cost of 
the project among relevant stakeholders. Theoretical analysis of this problem in the pure public good 
context (no excludability, no consumption externalities) has been both broad and thorough. This research 
project applied economic theory to characterize optimal allocation mechanisms for the broader class of 




THE DEVELOPMENT AND ADOPTION OF RADIO FREQUENCY IDENTIFICATION (RFID) 
TECHNOLOGY IN THE DEPARTMENT OF DEFENSE (DOD) 
Nicholas Dew, Assistant Professor 
Graduate School of Business and Public Policy 
Sponsor: Naval Postgraduate School 
 
SUMMARY: This research investigated the development and adoption processes for Radio Frequency 
Identification (RFID) within the Department of Defense (DoD) environment. RFID technology appears to 
be an increasingly important technology in the DoD environment. Whether it takes the form of a 
transponder embedded in the uniform of the “Soldier of the Future,” an electronic tag/seal used for tracking 
and securing container shipments of critical supplies, or as “sensor nets” picking up vital on-ground 
information in theater operations, RFID is one of the technologies that is at the heart of being smart in 
modern warfare. RFID closes the gap between information systems and physical objects by attaching RFID 
tags to objects, allowing their identification, allowing them to be tracked and monitored, and allowing the 
feedback of sensory input from the environment. 
 
 




WHAT IS THE RIGHT RADIO FREQUENCY IDENTIFICATION (RFID) FOR YOUR 
PROCESS?  
Nicholas Dew, Assistant Professor 
Geraldo Ferrer, Associate Professor 
Uday M. Apte, Professor  
Graduate School of Business and Public Policy 
Sponsor: PEO Integrated Warfare Systems 
 
SUMMARY: Radio Frequency Identification (RFID) has found several applications in both military and 
civilian organizations. Several configurations are possible, and multiple new applications are envisioned in 
the near future. This research used case method to study several RFID applications in multiple industries 
and to understand how this technology can be used to strengthen the process capabilities of an organization. 
 
 
PERFORMANCE METRICS PROJECT 
Kevin J. Euske, Professor 
Mary Malina, Assistant Professor 
Graduate School of Business and Public Policy 
Sponsors: Assistant Secretary of the Navy (ASN) (RDA), PEO Integrated Warfare Systems, Naval 
Warfare Center, Port Hueneme Division 
 
SUMMARY: This research evaluated the current Department of the Navy procurement performance 
metrics being collected from the major Naval systems commands. Metrics are intended to map to the 
strategic themes, goals, and objectives using a balanced scorecard approach incorporating five focus areas. 
The goal of the current research was to analyze the validity of the 21 metrics currently being collected from 
the major Naval systems commands. Do the metrics align with strategy? Can the metrics be measured 
effectively? Are the metrics linked to value? 
 
 
INVENTORY POLICIES IN MULTI-ECHELON REMANUFACTURING SITES 
Geraldo Ferrer, Associate Professor  
Aruna Apte, Assistant Professor  
Graduate School of Business and Public Policy 
Sponsor: Naval Postgraduate School 
 
SUMMARY: This research presented a two-echelon remanufacturing site subject to constant demand, 
where the disassembly process and the repair process observed stochastic yield. Intuitive scheduling 
policies were compared and their robustness in the remanufacturing environment was checked. This was 
done by providing a simple policy involving two variables: the lot size in the upstream operation and the 
echelon factor. Conditions under which the remanufacturing shop would not hold inventory between two 
processes were identified. Conditions under which the remanufacturing shop would avoid holding finished 
goods inventory were determined.  
 
 
EFFICIENCY OF ALTERNATIVE ASSIGNMENT AUCTION FORMATS 
William R. Gates, Associate Professor 
Peter J. Coughlan, Associate Professor 
Graduate School of Business and Public Policy 
Sponsor: Naval Personnel Research Studies and Technology/PERS-12 
 
SUMMARY: This research analyzed data from previously conducted auction experiments designed to 
evaluate the efficiency of alternative auction formats when auctions are used to determine individual 
assignments for one of several available jobs. In these assignment auctions, bids consist of compensation 
requests and the subjects were presented with multiple jobs over which to bid. The structure of their bids 
was compared across alternative rules for determining job assignments. 
 




EXPERIMENTAL ANALYSIS OF SEPARATION PAY OPTIONS 
William R. Gates, Associate Professor 
Peter J. Coughlan, Associate Professor 
Graduate School of Business and Public Policy 
Sponsor: Chief of Naval Operations, N1Z 
 
SUMMARY: This research compared the efficiency of sealed bid auctions, reverse auctions, and 
alternative auction formats for voluntarily separating service members from the Navy. As the demand for 
and supply of skills in the Navy changes, the Navy needs the flexibility to shape the force as appropriate. 
This flexibility may include the need to reduce the number of personnel in some subspecialties. The 
question the Navy faces is how to shape the force in the most efficient means possible.  
 
 
LITTORAL COMBAT SHIP (LCS) CIVILIAN AVIATION ALTERNATIVE SUPPORT STUDY 
William R. Gates, Associate Professor 
CDR William D. Hatch, II, USN, Instructor 
Graduate School of Business and Public Policy 
Sponsor: Naval Air Systems Command, Aviation/Ship Integration AIR 1.2 
 
SUMMARY: During the course of the Naval Air Systems Command (NAVAIR) Littoral Combat Ship 
(LCS) Alternative Aviation Study (LCS AAS), NAVAIR/1.2–2004/004 dated 28 May 2004, a 
recommendation made was to pursue LCS aviation-related concept of operations (CONOPS) alternatives. 
In an effort to explore “out-of-the-box” aviation alternative support profiles, NAVAIR commissioned the 
Naval Postgraduate School (NPS) to provide a manpower study based on civilian configurations for 
aircrew and maintenance/administration support for a composite LCS aviation detachment. NPS was also 
tasked to identify legal and institutional constraints to implementing this option. This study provided an 
assessment of viability for various alternative arrays. 
 
 
COMMUNICABLE CRISES: PREPARATION AND RESPONSE 
Deborah E. Gibbons, Assistant Professor 
Graduate School of Business and Public Policy 
Sponsor: Naval Postgraduate School 
 
SUMMARY: This ongoing project identified key aspects of crisis management and integrated those into 
measurable and actionable guidelines. Emphasis was placed on the importance of coordinated preparation 
and response to disasters. Appropriate measures taken before a disaster strikes can facilitate responses to 
the disaster. Given the intrinsic uncertainty surrounding any crisis, preparation must be flexible, portable, 
and adaptable. This research assembled a set of perspectives on what makes a crisis response more 
successful, and how those factors can be built into public systems. These perspectives included 
organizational, governmental, and system-level approaches to crisis response. 
 
 
USING METHODS OF SOCIAL NETWORKS ANALYSIS TO DEFINE AND QUANTIFY 
DIMENSIONS OF PUBLIC HEALTH SYSTEMS 
Deborah E. Gibbons, Assistant Professor 
Graduate School of Business and Public Policy 
Sponsors: Centers for Disease Control and Prevention, Georgia State University Seed Grant Awards 
in Social and Behavioral Sciences 
 
SUMMARY: This study used social network analysis to create a framework for quantitative evaluation of 
health partnerships of community health systems. It used a combination of case study and social network 
measurement methods to assess attributes and effects of five public health networks within the same 
community. Interviews provided information about ego networks of the health district, a tobacco 
prevention  program,  a  health  promotion  program  for  kids,  the  county  Chamber  of  Commerce , and a  




hospital. The project also developed a web-based network surveying system to support quantitative 
evaluation of inter-organizational relationships within public health systems. 
 
 
DID INEQUALITY INCREASE DURING THE TRANSITION AWAY FROM SOCIALISM? 
David R. Henderson, Associate Professor 
Graduate School of Business and Public Policy 
Robert M. McNab, Assistant Professor 
Defense Resources Management Institute 
Sponsor: Naval Postgraduate School 
 
SUMMARY: This research analyzed whether inequality increased during the transition away from 
socialism. During the first decade that the former socialist countries of Eastern Europe and Central Asia 
transitioned towards freer markets, measured income inequality increased. Because this fact contradicted 
previous models of inequality, researchers linked the increase in inequality to a supposed equality under 
socialism and to the process of economic and political liberalization. This analysis showed, however, that 
other factors, including hidden inequalities in the socialist era, can explain democratization’s resultant 
increase in measured income inequality.  
 
 
THE ROLE OF ECONOMISTS IN ENDING THE DRAFT 
David R. Henderson, Associate Professor 
Graduate School of Business and Public Policy 
Sponsor: Naval Postgraduate School 
 
SUMMARY: This research explored the role of economists and economic analysis in ending the U.S. 
military draft in the early 1970s. Economists laid much of the intellectual foundation for ending military 
conscription in the United States. Walter Oi and others laid out a solid analytic case against the draft, 
pointing out that the cost of a drafted military exceeded the cost of an all-volunteer force but that this cost 
fell heavily on the shoulders of draftees and draft-induced volunteers. Economists, including Milton 
Friedman, James C. Miller, III, and W. Allen Wallis, made this case to the public. Economists were heavily 
involved in writing the staff reports for the President’s Commission on the All-Volunteer Force. Whenever 
major policymakers talk about bringing back the draft, economists are the first line of defense against it.  
 
 
AN ANALYSIS OF THE EFFICIENCY OF FUNDING PROCESSES FOR NEW 
TECHNOLOGIES 
Nayantara Hensel, Assistant Professor 
Graduate School of Business and Public Policy 
Sponsor: Naval Postgraduate School 
 
SUMMARY: This project first examined the determinants of the first day price surge in IPOs - year, 
sector, underwriter, etc., over an eight year period. First day price surges in IPOs result in funds (which 
could have gone to the issuing firm) being left on the table. The project examined the performance in terms 
of pricing efficiency of the online auction process for IPOs relative to the traditional IPO processes and 
evaluated the risks inherent in the online auction process.  
 
 
EFFICIENCY IMPLICATIONS OF CONSOLIDATION 
Nayantara Hensel, Assistant Professor 
Graduate School of Business and Public Policy 
Sponsor: Naval Postgraduate School  
 
SUMMARY: This project developed models to estimate cost efficiencies in banking and railroad 
networks, and to evaluate the determinants of cost efficiencies: impact of size, number of competitors, type 
of non-price competition, prior legacy of state ownership, etc. The project examined the implications of 




cost efficiencies for merger activity and determined whether mergers in a given industry are driven by cost 
efficiencies or occur as defensive tactics. This research examined banking networks in a cross-section of 
European countries over time, the Japanese banking sector, the U.S. railroad industry, and the U.S. defense 
sector. The project consisted of several sub-projects. The research is ongoing. 
 
 
ANALYSIS OF BUDGET REDUCTION, COST-AVOIDANCE, AND FINANCIAL 
MANAGEMENT INITIATIVES IN COMMANDER, NAVAL AIR FORCE, U.S. PACIFIC FLEET 
(COMNAVAIRPAC)  
Lawrence R. Jones, Professor 
Graduate School of Business and Public Policy 
Sponsors: Office of the Comptroller, Commander, Naval Air Force, U.S. Pacific Fleet (CNAP) and 
the Naval Postgraduate School 
 
SUMMARY: The project provided analytical assistance to the Office of the Comptroller, Commander, 
Naval Air Force, U.S. Pacific Fleet (CNAP), in responding to the necessity for reviewing and assessing 
options for improving command management and management control, achieving cost-reduction and 
avoidance in the Flight Hour Program (FHP), and accommodating budget redirection in the period fiscal 
year 2003 and beyond.  
 
 
A DECISION SUPPORT MODEL FOR VALUING PROPOSED IMPROVEMENTS IN 
COMPONENT RELIABILITY  
Keebom Kang, Associate Professor 
Kenneth Doerr, Associate Professor 
Michael Boudreau, Senior Lecturer 
Uday M. Apte, Professor 
Graduate School of Business and Public Policy 
Sponsors: PEO Ships and PEO Integrated Warfare Systems 
 
SUMMARY: Performance Based Logistics (PBL) contracts often outsource only certain components. It 
becomes difficult to measure the effectiveness of those particular components at a system-level readiness. 
A simulation-based decision support tool was developed to help the Program Managers (PMs) in measuring 
the impact of reliability improvement of certain components on the total system in terms of the system 
availability or readiness.  
 
 
VIOLENCE INVOLVING SAILORS: APPROACHES FOR REDUCING THE RATES OF 
VIOLENCE 
Cynthia L. King, Assistant Professor 
Graduate School of Business and Public Policy 
Gregory V. Cox 
Center for Naval Analyses (CNA) Representative to Commander, Third Fleet 
Sponsor: Naval Postgraduate School 
 
SUMMARY: This research examined the prevalence and circumstances surrounding incidents of violence 
committed by Naval personnel in Third Fleet, and explored the relationship between communication by 
leaders about violence and sailor perception of those messages. The research included a broad review of 
relevant literature on the violence in the military and directed research of sociological and statistical 
dimensions.  
 




ADVANCED EDUCATION AND JOB OUTCOMES IN AN INTERNAL LABOR MARKET: 
EVIDENCE FROM FEDERAL CIVIL SERVICE EMPLOYEES 
Stephen L. Mehay, Professor  
Elda Pema, Assistant Professor 
Graduate School of Business and Public Policy 
Sponsor: Naval Postgraduate School 
 
SUMMARY: This research identified the effects of advanced education on the job performance and career 
progression of professional and technical employees of a large, hierarchical organization. Data from U.S. 
federal civil service employees and a longitudinal file of a cohort of new hires was used. It was found that 
advanced degrees (Masters, Ph.D.s) have the largest impact on the job assignment (grade-level) at hiring, 
and consequently on entry wages. Advanced degree holders, however, tend to move up the hierarchy much 
slower than the rest. Perhaps a more revealing finding was that advanced degree holders are more likely to 




SUPPORT TO MASTER OF SYSTEMS ANALYSIS (MSA) CURRICULUM FROM CHIEF OF 
NAVAL PERSONNEL 
Stephen L. Mehay, Professor 
Graduate School of Business and Public Policy 
Sponsor: Chief of Naval Personnel (N-14) 
 
SUMMARY: Supported research efforts by students and faculty in the Master of Systems Analysis (MSA) 
curriculum, which supports the Chief of Naval Personnel. The funds supported a number of research efforts 
related to Navy manpower and personnel issues. 
 
 
IMPROVING SOFTWARE-INTENSIVE SYSTEM ACQUISITION-REQUIREMENTS 
GENERATION AND PERFORMANCE SPECIFICATION 
Brad R. Naegle, Lecturer 
Graduate School of Business and Public Policy 
Sponsor: Naval Sea Systems Command 
 
SUMMARY: Software-intensive weapons system acquisition has been plagued with extensive schedule 
slippages and acquisition cost overruns. It has been common for the delivered products to be lacking 
important capability and features that were initially intended to be part of the acquisition. While it is easy to 
assign blame to the prime and subcontractors, the role of the Department of Defense (DoD) in the 
requirements generation and performance specification is so crucial that, if done poorly, no amount of 
superior contractor performance could possibly produce the desired product. This research analyzed the 
weapon software engineering environment and links DoD’s requirements generation and performance 
specification processes to poor performing products that are costly to acquire and costly to support.  
 
 
CENTER FOR EDGE POWER 
Mark E. Nissen, Associate Professor 
Graduate School of Business and Public Policy 
Sponsor: Office of the Assistant Secretary of Defense – Networks and Information Integration 
 
SUMMARY: The Center for Edge Power fosters, coordinates, and promotes multidisciplinary research on 
all elements of network-centric operations (e.g., including concepts, organization, command and control, 
management, doctrine, personnel, technology). The term “edge” derives from the recent book entitled 
Power to the Edge (Alberts and Hayes, 2003), which depicts new ways of organizing military forces and of 
enabling more powerful warfare by leveraging shared awareness and dynamic knowledge. The central 
premise is that power (i.e., the capability to accomplish intended actions) needs to flow from the “centers” 
of military organizations to their “edges.” 




IMPACT OF HIGH SCHOOL JUNIOR RESERVE OFFICERS’ TRAINING CORPS (JROTC) ON 
STUDENT ACADEMIC ACHIEVEMENT AND MILITARY ENLISTMENT 
Elda Pema, Assistant Professor  
Stephen L. Mehay, Professor  
Graduate School of Business and Public Policy 
Sponsor: Chief of Naval Personnel (N-14) 
 
SUMMARY: The Junior Reserve Officers’ Training Corps (JROTC) is a youth development program 
supported by the Department of Defense and aimed at underprivileged high school students. While the 
stated primary goal of the program is to improve high school graduation rates and other academic 
outcomes, a secondary objective is to stimulate interest in the military, and ultimately increase enlistments. 
This study conducted an evaluation of the Junior ROTC program on a national scale. The outcomes 
considered involved in-school academic performance, graduation, and enlistments. 
 
 
THE RETURN TO HUMAN CAPITAL MIGRATION IN A LARGE ORGANIZATION: 
EVIDENCE FROM CIVIL SERVICE EMPLOYEES 
Elda Pema, Assistant Professor  
Graduate School of Business and Public Policy 
Sponsor: Naval Postgraduate School 
 
SUMMARY: This study estimated the returns to mobility (in terms of promotions and wage increases) for 
civilian personnel within the Department of Defense (DoD) by comparing career outcomes for DoD 
personnel who migrate across jobs and states with similar non-migrant employees. This study found that 
migrants are more likely to be promoted following a move. This suggests that migration within the civil 





Rene Rendon, Lecturer 
Graduate School of Business and Public Policy 
Sponsor: Naval Postgraduate School 
 
SUMMARY: This research project involved exploratory research on strategic sourcing, specifically 
centering on commodity councils as a method for implementing strategic purchasing strategies. The 
research identified best practices from industry on the development and implementation of commodity 
councils and provided recommendations for the implementation of commodity councils within the 
Department of Defense (DoD). Commodity sourcing strategies were discussed in conjunction with 
Lasseter’s seven-step process for developing commodity sourcing strategies. The report concluded that 
strategic sourcing initiatives have resulted in significant cost reductions, increases in productivity, quality 
improvement, and return on investment, albeit with some obstacles and barriers yet to overcome. 
 
 
MODULAR OPEN SYSTEMS APPROACH IN DEFENSE ACQUISITION  
Rene Rendon, Lecturer 
Graduate School of Business and Public Policy 
Sponsor: Naval Postgraduate School 
 
SUMMARY: This research explored the use of the modular open systems approach (MOSA) as a method 
for implementing an evolutionary acquisition strategy and investigated the implications of using MOSA on 
the contracting process. The report used the generally accepted phases of the contracting process - 
procurement planning, solicitation planning, solicitation, source selection, contract administration, and 
contract closeout - to discuss the contracting activities and documents that should be affected by using a 
modular open systems approach. A brief highlight of intellectual property issues was provided, along with a 




review of the applicable major regulatory provisions. The research identified the characteristics of a 




Rene Rendon, Lecturer 
Graduate School of Business and Public Policy 
Sponsor: Naval Postgraduate School 
 
SUMMARY: The objective of this research was to conduct exploratory research on the use of public-
private partnerships in the Department of Defense. The research was specifically focused on the Navy’s 
2001 Auxiliary Power Unit Total Logistics Support Program contract with Honeywell Corp. and Caterpillar 
Logistics to manage its auxiliary power unit inventory. This was a joint research project with the Center for 
Public Policy and Private Enterprise, School of Public Affairs, University of Maryland. 
 
 
ETHICS IN ACTION RESEARCH AND EDUCATION PROGRAM 
Leslie E. Sekerka, Assistant Professor 
Graduate School of Business and Public Policy 
Sponsor: U.S. Navy Supply Corps 
 
SUMMARY: This research created a solid platform for designing effective ethics training and education 
within the U.S. Navy Supply Corps; a program to inform officers about ethical challenges and to develop 
and instill professional courage. The research addressed the topic in three phases: Phase I included an 
assessment of current programs and a review of industry best practices; Phase II was an analyses and 
evaluation of data procured and the formulation of recommendations; and Phase III (essential to the 
program’s ultimate usefulness and success) was a collaborative review of the recommendations with the 
Command. Finally, a shared collaborative process with the sponsors commenced, with the intent to co-
create an educational strategy and implementation plan. 
 
 
THE COST CONTAINMENT EFFECT OF MANAGED CARE 
Yu-Chu Shen, Assistant Professor 
Graduate School of Business and Public Policy 
Glenn Melnick 
University of Southern California 
Sponsor: University of Southern California 
 
SUMMARY: This research used a historical perspective to examine the effects of managed care growth 
and hospital competition on hospital cost and revenue growth during managed care’s boom period (1990-
1994), its mature period (1994-1998), and its backlash period (1998-2003). It was found that while higher 
managed care presence was indeed effective in slowing down hospital cost and revenue growth during the 
boom and the mature periods, it lost its cost containment effect during the backlash period. On the other 
hand, competition effects appeared to persist throughout the three periods. Such persistent competition 
effects were initially the result of aggressive selective contracting in the high managed care markets, but 
were later dominated by the less saturated, but growing, managed care markets that seemed to catch up 
with the more developed markets. 
 
 




THE EFFECTS OF HEALTH PLAN CONCENTRATION ON HOSPITAL PRICES, COSTS, 
CAPACITY, CHARITY CARE, AND OUTCOMES 
Yu-Chu Shen, Assistant Professor 
Graduate School of Business and Public Policy 
Glenn Melnick 
University of Southern California 
Sponsor: Robert Wood Johnson Foundation and Agency for Healthcare Research and Quality 
 
SUMMARY: Nationally, between 1995 and 2000, there were over 350 health plan mergers with the 
number of Health Maintenacne Organizations (HMOs) dropping from a high of 652 in 1997 to 490 in 2003. 
Consolidation amongst health plans can have a range of different effects on the health care system. In this 
study, researchers sought to inform policy makers about the effects of health plan concentration on hospital 
behavior in the U.S. along a number of important dimensions, including hospital prices, costs, staffing, 
capacity, charity care, and patient outcomes. Researchers explored whether health plan concentration 
effects differ depending on the degree of managed care penetration in the market, the dominant type of 




EFFECTS OF ORGANIZATIONAL AND MARKET CHANGES ON HOSPITAL BEHAVIOR 
Yu-Chu Shen, Assistant Professor 
Graduate School of Business and Public Policy 
Sponsor: Naval Postgraduate School Research Initiative Program 
 
SUMMARY: This study aimed to investigate the effects of hospital mergers on provider behavior. 
Specifically, the effect of hospital merger on quality of care within the merged hospitals in relevant 
geographic areas was addressed, including whether there was a spillover effect of mergers on other 
hospitals’ quality of care within the same hospital market in which a merger had occurred. 
 
 
HOSPITAL OWNERSHIP AND PERFORMANCE: AN INTEGRATIVE RESEARCH REVIEW 
Yu-Chu Shen, Assistant Professor 
Graduate School of Business and Public Policy 
Karen Eggleston, Tufts University 
Sponsor: Robert Wood Johnson Foundation and Agency for Healthcare Research and Quality 
 
SUMMARY: From quantitative analysis of over 100 empirical papers on this topic, it was found that the 
diverse results in the hospital ownership and performance literature derive largely from differences in data 
and analytic methods. In this study, formal statistical methods of meta-analysis and meta-regressions for 
compiling results from studies of hospital ownership between 1990 and 2004 were applied to assess and 
summarize the main findings of the empirical literature on hospital ownership and performance. Overall, 
ownership appeared to play a much less important role in influencing hospital performance than other 
hospital characteristics, such as size, urban/rural location, or teaching status. Moreover, there appeared to 




OUT-OF-POCKET HEALTH CARE SPENDING IN THE UNITED STATES 
Yu-Chu Shen, Assistant Professor 
Graduate School of Business and Public Policy 
Joshua McFeeters, Urban Institute 
Sponsor: Robert Wood Johnson Foundation 
 
SUMMARY: The effects of health insurance, health care needs, and demographic and area characteristics 
on out-of-pocket health care spending for low and higher income insured populations were studied. Public 
insurance appeared to offer the best financial protection from high out-of-pocket expenses and financial 




burden for those who are eligible. Families with private non-group coverage had the highest odds of being 
in the high-expense and high-burden categories for all incomes. For higher-income families, having a 
family member in fair or poor health was a significant risk factor for high out-of-pocket expenses and 
financial burden. Having higher penetration of health maintenance organizations in an area appeared to 
lower the odds of being in the high-burden category for all families. 
   
 
OWNERSHIP IN HOSPITAL AND MANAGED CARE MARKETS: HOW DOES IT AFFECT 
HOSPITALS’ DECISIONS TO OFFER SPECIALIZED SERVICES? 
Yu-Chu Shen, Assistant Professor 
Graduate School of Business and Public Policy 
Sponsor: Naval Postgraduate School 
 
SUMMARY: The U.S. healthcare system is one of few service sectors where different ownerships co-
exist. This system has undergone significant structural change in the past. In this project, hospital decisions 
to adopt new technology and offer new services in this dynamic environment were studied. This research 
addressed how increasing managed care penetration can affect hospitals’ decision to offer specialized 
technology and services; whether hospitals in predominantly for-profit managed care markets display 
different patterns of technology adoption and service offering than those in predominantly not-for-profit 
managed care markets; whether hospitals under different ownerships respond differently to managed care 
pressure in their decisions to offer specialized technology and services; and if there are spillover effects of 
for-profit hospitals on other hospitals’ responses to managed care pressure. 
 
 
CHAIR OF ACQUISITION MANAGEMENT AND FACULTY/STUDENT ACQUISITION 
RESEARCH 
Keith F. Snider, Associate Professor 
Graduate School of Business and Public Policy 
Sponsors: Commander, Naval Sea Systems Command, Assistant Secretary of the Navy (Research, 
Development and Acquisition), Program Executive Office – Ships, Program Executive Office - 
Integrated Warfare Systems, Program Executive Office - Integrated Warfare Systems 7.0, Defense 
Contract Management Agency (International) 
 
SUMMARY: Through the efforts of the faculty, students and the Acquisition Chair, the Acquisition 
Research Program is designed to position the Naval Postgraduate School (NPS) as a recognized leader in 
defense acquisition research, establish NPS acquisition research as an integral part of policy-making for 
Departments of Defense and Navy officials, create a stream of relevant information concerning the 
performance of DoD Acquisition policies with viable recommendations for continuous process 
improvement, prepare the DoD workforce to participate in the continued evolution of the defense 
acquisition process, and collaborate with other universities, think tanks, industry, and government in 
acquisition research.  
 
 
REVISITING THE VALUE OF REPEATED CONTACTS ON MAIL SURVEY RESPONSE 
RATES IN MANAGEMENT ACCOUNTING RESEARCH 
Nicole Thibodeau, Assistant Professor 
Graduate School of Business and Public Policy 
Jean-Francois Henri 
Ecole de Comptabilite, Universite Laval, Quebec 
Sponsor: Naval Postgraduate School 
 
SUMMARY: This research investigated the value of repeated contacts (pre-notification and follow-ups) as 
a means to increase survey response rates, as suggested by Dillman’s tailored-design method (TDM) 
(2000). It was argued that the TDM does not provide strong theoretical or empirical evidence as to how or 
why follow-ups are expected to increase response rates, other than social exchange theory. Given the cost 




of administering follow-ups, results suggested that it is worth considering when and why follow-ups are 
expected to increase response rates.  
 
 
VALUE CREATION IN PUBLIC ENTERPRISES: AN EMPIRICAL ANALYSIS OF 
COORDINATED ORGANIZATIONAL CHANGES IN THE VETERANS HEALTH 
ADMINISTRATION 
Nicole Thibodeau, Assistant Professor 
Graduate School of Business and Public Policy 
John Harry Evans 
Nandu Nagarajan 
University of Pittsburgh’s Katz Graduate School of Business 
Sponsor: Naval Postgraduate School 
 
SUMMARY: This research described the results of a field investigation into decision rights and 
management control system (performance measurement and performance incentive) changes in the 
Veterans Health Administration (VHA) and their effect on cost and quality, using clinical, workload, and 
financial archival panel data from 1990 to 1998, and documentation and interview material. It was found 
that the VHA’s reorganization of decision rights and MCS yielded economically and statistically significant 




RAPID ORDERING SYSTEM (ROS) 
Ron Tudor, Lecturer 
Graduate School of Business and Public Policy 
Sponsor: Naval Postgraduate School 
 
SUMMARY: The Naval Postgraduate School is researching and developing a data infrastructure to 
support a rapid ordering system (ROS) for use by federal agencies. The key component to the development 
of the ROS is the integration of disparate data systems such as, but not limited to, electronic catalogs. This 
project integrates multiple thousands of electronic catalogs and other legacy systems. The overriding theme 
is that the data environment provides the ability to perform the data architecture changes that would 
typically be required as its reach expands productively by sophisticated application users. These multiple 
integrations of systems along various vectors require that a single system be integrated into multiple 
systems with the ability to exchange data. 
 
 
HOMELAND SECURITY DIGITAL LIBRARY 
Roxanne Zolin, Assistant Professor 
Graduate School of Business and Public Policy 
Sponsor: Department of Homeland Security 
 
SUMMARY: The goal of this project was to define a marketing strategy and pricing model for the new 
Homeland Security Digital Library that provides good value to users and a reasonable return to the library 
to cover costs and maintain the infrastructure required for the new service. The project explored whether 
public access should be based upon genetics (i.e., replicate the “publicness” of the parent organization) or 
should privacy be decided by design (i.e., based upon the nature of the product or market). Propositions 
were developed to guide the development of new enterprises in both public and private sectors.  
 
 




HOW GOES IT? 
Roxanne Zolin, Assistant Professor 
Graduate School of Business and Public Policy 
Sponsor: Naval Air Systems Command (NAVAIR) Enterprise AIRSpeed 
 
SUMMARY: This project developed a plan to measure the success of the overall Enterprise AIRSpeed 
system. Measuring the performance of a large complex system like Enterprise AIRSpeed is very difficult 
due to the complexity and interconnectedness of the Naval Air Systems Command (NAVAIR) logistics 
system. Measuring value of outputs in a vertically integrated organization is difficult due to the need to 
value the contributions of various internal units whose products are not priced in the open market. This 
gives rise to anomalies, such as charging time to the repair work that has actually been spent on collateral 
duties. An organizational simulation tool, SimVision, was used to model AIMD operations before and after 
AIRSpeed implementation and under varying conditions to identify the system-wide impacts of various 
training and human-resources decisions. 
 
 
INTERNATIONAL STUDENT RESEARCH STUDY 
Roxanne Zolin, Assistant Professor 
Graduate School of Business and Public Policy 
Sponsor: Naval Postgraduate School 
 
SUMMARY: This research identified the problems and benefits the Graduate School of Business and 
Public Policy’s international students’ experiences and how problems could be alleviated. The research 
involved personal interviews of selected international students in the later stages of their degree at the 
Naval Postgraduate School (NPS), group discussions with U.S. students, and a questionnaire for 




SWIFT TRUST IN TEMPORARY GROUPS 
Roxanne Zolin, Assistant Professor 
Graduate School of Business and Public Policy 
Sponsor: Naval Postgraduate School 
 
SUMMARY: This project studied the development of swift trust in hastily formed temporary groups. 
While individual services quickly form teams and work collaboratively to achieve their mission, joint and 
international temporary teams are not always successful in developing swift trust, possibly due to 
differences in culture, goals, experiences, and stereotypes. Measures were developed, the proposed model 
of swift trust was modified, and the model of swift trust was tested in teams of military and Department of 
Defense graduate students working on term projects. Researchers proposed using social-network analysis to 




TRUST IN GEOGRAPHICALLY DISTRIBUTED TEAMS 
Roxanne Zolin, Assistant Professor 
Graduate School of Business and Public Policy 
Sponsor: Defence Science Technology Organization, Australia 
 
SUMMARY: This project studied geographically distributed teams working in a top secret environment. A 
questionnaire was developed to collect data from team members working for the Defense Science and 
Technology Organization (DSTO), Australia. The questionnaire was administered by DSTO. Workshops 
were conducted with management, team leads and individual contributors to discuss the transition from 
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The Cebrowski Institute for Innovation and Information Superiority sponsors cross-disciplinary projects 
leading to innovations that support and strengthen global security innovations in information technology, 





The Institute operates as a federation of research centers and projects, serving a broad community of 





The Cebrowski Institute’s annual theme projects create focal points for faculty from diverse academic areas 
to connect and share related research. These theme projects are selected as reflections of issues relevant to 
National Security with both technical and social dimensions. Around these themes, the Cebrowski Institute 
organizes research symposia, hosts visiting speakers and collaborators, and facilitates a brown bag lunch 
series, all of which serve as hubs for our cross-discipline studies.  
In 2005, the Cebrowski Institute’s theme project was W2COG.  This research initiative established 
a consortium to accelerate DoD's Global Information Grid (GIG) development. Researchers explored the 
world of "open" e-business and the worldwide web and applied appropriate lessons to the GIG. W2COG 
delivered successful process pilots for:  
 Rapid, low cost, objective, expert, industry analysis of net-ready issues 
 Community of practice (COP) for “semantic data strategy” 
 Rapid demonstration, validation, and fielding of bundled interoperable “net-ready” components 
designed for the “edge-of-the-GIG” network 
These pilots, performed by the members of the functioning consortium, proved the hypothesis that 
an "open" e-business approach enacted by motivated government, academia and industry partners can find 
paths to GIG functionality. 
The Cebrowski Institute’s 2006-2007 theme project, Hastily Formed Networks (HFN), was 
created during the fall of 2005.  The HFN project helps to understand DoD’s emerging, non-traditional new 
work, whether in stability operations environments like Iraq or humanitarian assistance and disaster relief 
work such as the IndonesianTsunami, Hurricane Katrina or Pakistani earthquake, or during the response 
efforts that occurred during and after 9/11. This project specifically addresses our overall understanding of 




CEBROWSKI INSTITUTE CENTERS AND PROJECTS: 
 
 Center for Excellence in Information Operations 
 Center for Information Security Research 
 Center for Mobile Devices and Communications 
 Center for Terrorism and Irregular Warfare 
 Cryptologic Research Center 
 Hastily Formed Networks Project (Humanitarian Assistance and Disaster Relief; Improvisation;    
       Operational Analyses; Real Options; Swift Trust) 
 Autonomous Coordination Lab 
 Innovation 
 Transformation 




RESEARCH PROGRAM (Research and Academic)-FY2005: 
 
The Naval Postgraduate School’s sponsored program exceeded $80.43 million in FY2005. Sponsored 
programs include both research and educational activities funded from an external source. A profile of the 
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CONSORTIUM FOR THE GRID 
Peter J. Denning, Professor 
Christopher Gunderson, Research Associate Professor 
Department of Information Sciences 
Sponsors: Office of Force Transformation, Defense Advanced Research Projects Agency, Deputy 
Under Secretary of Defense, Assistant Secretary of Defense (NII), Office of the Assistant Secretary of 
Defense 
 
SUMMARY: The World Wide Consortium for the Grid (W2COG) is a consortium of government, 
industry, and academic engineers working on the continuing goal of advancing the networking technology 
to support the global information grid. The W2COG aims to accelerate systems interoperability agreements 
between units and agencies in a highly complex environment where technical guidance can never be 
complete, there is no central authority, and both technology and situation are constantly changing.  
 
 
SUPPORT FOR INSTITUTE DIRECTOR 
Peter J. Denning, Professor 
Cebrowski Institute for Innovation and Information Superiority  
Sponsor: Naval Postgraduate School 
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The Wayne E. Meyer Institute of Systems Engineering was first established as the Institute of Defense 
Systems Engineering and Analysis in 2001.  In May 2002, the Institute was renamed the “Wayne E. Meyer 
Institute of Systems Engineering” after RADM Wayne E. Meyer, USN (Ret.) who was the founding 
Program Manager of the Aegis combat system, the first large Navy acquisition program in which a total 
systems approach was used in the system development and design. 
      The mission of the Institute is to provide an interdisciplinary education and research center, 
matrixed across the four academic schools at the Naval Postgraduate School.  Faculty and students are 
drawn from various schools and departments to form interdisciplinary research teams, and courses from 
various departments are combined to offer interdisciplinary curricula in systems engineering, systems 
analysis, technology, and joint professional education. 
     A major feature of the Institute’s program of studies is the capstone projects conducted to replace 
the usual individual theses.  These are large studies addressing issues of significant navy, joint, and national 
interest, conducted by groups of students which include all services, civilians, and many foreign national 
officers.  Capstone projects completed in 2006 include 
 
 Maritime Threat Response, a study which examines the response options potentially available in a 
variety of maritime threat scenarios. 
 Joint Battle Management Command and Control, a joint project with AFIT sponsored by JFCOM 
addressing the joint close air support, time sensitive targeting, and joint fires aspects of  JBMC2 
 Shipboard theater ballistic missile defense, addressing the potential roles and capabilities of future 
seaborne theater ballistic missile defense systems. 
 Riverine Warfare, a study addressing the requirements and capabilities necessary for the execution 
of the riverine warfare missions of the newly created Navy Expeditionary Warfare Command, 
focusing on new technology sensors, unmanned vehicles, and weapons. 
 Joint Fires, a study conducted in collaboration with the Air Force Institute of Technology, 
addressing emerging concepts and organizations for reconnaissance, surveillance, target 
identification and weapons assignment from all sources of fire support. 
 
The research program currently being conducted in the Meyer Institute includes a series of 
projects related to Maritime Security in its broadest sense, focusing on systems concepts and concepts of 
operations for maritime defense.  These are sponsored by OSD(HD) as a continuing program funded at 
$6.2M over the FYDP. 
Other reimbursable research projects include a Digital Array Radar design project for Ballistic 
Missile Defense sponsored by the Missile Defense Agency, and a Rapid Response Command and Control 





 The Systems Engineering and Analysis (SEA) curriculum does not itself have dedicated teaching 




 Maritime Security 
 Joint Battle Management C2 
 Undersea Warfare 
 Mine Warfare 
 
 






 Undersea Warfare 
 Mine Warfare 
 Northrop Grumman Systems Engineering 





 Three Integrated Student Design Labs 
 
 
RESEARCH PROGRAM (Research and Academic): 
 
The sponsored research programs for the Wayne E. Meyer Institute Systems Engineering (MISE) are: 
 
 OSD sponsored Maritime Domain Awareness $6.2M over the FYDP 
 Missile Defense Agency  BMD Radar Project $250K 
 Rapid Response Command and Control  $50K  
 Undersea Warfare    $250K 
 Mine Warfare     $250K 
 
 
RESEARCH PROGRAM (Research and Academic)-FY2005: 
 
The Naval Postgraduate School’s sponsored program exceeded $80.43 million in FY2005. Sponsored 
programs include both research and educational activities funded from an external source. A profile of the 
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LITTORAL OCEANOGRAPHY FOR MINE WARFARE 
Peter C. Chu, Professor 
Department of Oceanography and Meyer Institute of Systems Engineering 
Sponsor: Naval Oceanographic Office  
 
OBJECTIVE: This is a continuation of the long-term effort of Peter C. Chu, Principal Investigator, and his 
students (Naval officers) on the oceanographic effect on mine warfare. The research includes three aspects: 
1) development of the Navy's 3D Impact Burial Prediction Model (IMPACT35), 2) investigation on the 
effects of mephloid layer on the mine acoustic detection, and 3) littoral ocean modeling for mine warfare. 
Five Naval Postgraduate School (NPS) students will be working on these aspects for their Master of 
Science degrees and will be co-supervised by Naval Oceanographic Office (NAVO) scientists (Steve 
Haeger, Peter Fleischer, and Mel Wagstaff) and Peter C. Chu at NPS. Such an effort enhances both 
operations and education in the Navy.  
 
 
OCEANOGRAPHY FOR CAMPAIGN ANALYSIS ON UNDERSEA WARFARE (USW) 
Peter C. Chu, Professor 
Department of Oceanography and Meyer Institute of Systems Engineering 
Sponsor: Naval Oceanographic Office 
 
SUMMARY: This is a multi-year effort of Peter C. Chu, Principal Investigator, and his students (U.S. 
Naval officers) to determine the impact of environmental data and ocean model products on Navy systems 
and missions for Naval Undersea Warfare (USW), Naval Special Warfare (NSW), and Expeditionary 
Warfare (EXW). Future decisions to fund the development of new or upgraded capabilities will depend on 
the outcome of such analyses. 
 
 
SATELLITE ALTIMETRY DATA ANALYSIS FOR NAVAL WARFARE 
Peter C. Chu, Professor 
Department of Oceanography and Meyer Institute of Systems Engineering 
Sponsor: Space and Naval Warfare Systems Command 
 
 
CHAIR OF UNDERSEA WARFARE 
RADM Raymond Jones, USN (Ret.), Military Chair of Undersea Warfare 
Wayne E. Meyer Institute of Systems Engineering  
Sponsor: Naval Undersea Warfare Center - Newport Division 
 
OBJECTIVE: To provide for the sponsorship, funding, and administration of the Chair of Undersea 
Warfare at the Naval Postgraduate School. 
 
 
APERTURE RESEARCH FOR THE BALLISTIC MISSILE DEFENSE (BMD) SHIP 
Michael E. Melich, Research Professor 
Rodney W. Johnson, Visiting Professor 
Meyer Institute of Systems Engineering 
Sponsor: Office of Naval Research 
 
SUMMARY: Continued work on sparse irregular phased-array antennas with aperture limited only by size 
of ship. Laid groundwork for major system study in 2006. 
 
 




HISTORY OF SOVIET PETROLEUM SCIENCE AND RESOURCE DEVELOPMENT 
Michael E. Melich, Research Professor 
Wayne E. Meyer Institute of Systems Engineering 
Robert C. Harney, Associate Professor 
Department of Systems Engineering 
Sponsor: Office of the Secretary of Defense  
 
SUMMARY: Developed a plan for writing an accurate history of twentieth century Soviet oil discovery 
and development with particular attention to the contribution of Soviet science on the origins of petroleum. 
Presented preliminary estimates of the relevance to future world oil resource development. 
 
 
INVESTIGATION OF QUANTIZATION OF WIDEBAND SIGNALS BY NON-UNIFORM 
SAMPLING WITH MULTIPLE SUB-NYQUIST RATE A/D 
Michael E. Melich, Research Professor 
Rodney W. Johnson, Visiting Professor 
Meyer Institute of Systems Engineering 
Sponsor: Office of Naval Research 
 
SUMMARY: Quantization of wideband signals by non-uniform sampling with multiple sub-nyquist a/d 
converters: worked on evolutionary design of application-specific analog-to-digital converter systems. 




UNCONVENTIONAL WEAPONS OF MASS DESTRUCTION (UWMD): DETAILED 
INVESTIGATION OF NOVEL NUCLEAR PHYSICS AND ITS IMPLICATIONS 
Michael E. Melich, Research Professor 
Wayne E. Meyer Institute of Systems Engineering 
Robert C. Harney, Associate Professor 
Department of Systems Engineering 
Sponsor: Naval Research Laboratory, Defense Advanced Research Projects Agency 
 
SUMMARY: Continued measurements and analyses of novel methods and nuclear effects. Continued 
research and analysis required to develop doctrine, tactics, techniques, procedures, and maritime and joint 
operational concepts, and acted as liaison point for collaborative efforts.  
 
 
UNCONVENTIONAL WEAPONS OF MASS DESTRUCTION (UWMD) - PROJECT NUMONKI 
II - 2005 
Michael E. Melich, Research Professor 
Wayne E. Meyer Institute of Systems Engineering 
Robert C. Harney, Associate Professor 
Department of Systems Engineering 
Sponsor: Defense Advanced Research Projects Agency 
 
SUMMARY: Continued measurements and analyses of novel methods and nuclear effects begun under 
Defense Advanced Research Projects Agency (DARPA)-sponsored project NUMONKI I. 
 
 




NAVY SHIP DESIGN 
Fotis A. Papoulias, Associate Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Northrop Grumman Ship Systems 
 
OBJECTIVE: To provide Northrop Grumman (NGSS) with design results from future Total-Ship Systems 
Engineering (TSSE) capstone projects and invite NGSS participation in design reviews; discuss potential 
design subjects for future projects; provide faculty input on request; foster thesis opportunities and short 
classes in areas of common interest between NGSS and the Navy. 
              
 
NAVAL POSTGRADUATE SCHOOL CHAIR OF MINE WARFARE  
RADM Richard Williams, USN (Ret.) 
Wayne E. Meyer Institute of Systems Engineering  
Sponsor: Naval Sea Systems Command 
 
SUMMARY: The Chair of Mine Warfare was established in 1996 with a Memorandum of Understanding 
(MOU) between the Director of Expeditionary Warfare on the Chief of Naval Operation’s (CNO) staff, the 
Program Executive Office for Mine Warfare, and the Naval Postgraduate School (NPS). The Chair 
program is intended to enhance the academic and research content in several curricula with mine warfare-
related material, and to establish NPS as a major center for instruction, research, and analysis in mine 
warfare subjects. To that end, the Chair serves on the Undersea Warfare Academic Committee and as the 
Assistant Director, NPS Undersea Warfare Research Center. Both functions are under the NPS Wayne E. 
Meyer Institute of Systems Engineering. Parties to the Chair of Mine Warfare MOU agreed that the 
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Johnson, R.W., Melich, M.E., Michalewicz, Z., and Schmidt, M., “Coevolutionary Optimization of Fuzzy 
Logic Intelligence for Strategic Decision Support,” IEEE Transactions Evolutionary Computation, 9(6), 
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Our mission is research, application and education in the grand challenges of Modeling, Virtual 
Environments, and Simulation (MOVES). 
The MOVES Institute operates independently and in collaboration with various U.S. Navy and 
defense modeling and simulation centers to: 
 
 Carry out basic and applied research 
 Analyze continuing Modeling, Virtual Environments, and Simulation programs 
 Create advanced prototypes 















 Virtual Environments: 
 Professor Michael Zyda, Military Instructor CDR Russell Shilling, Lecturer Perry McDowell, 
Senior Lecturer John Falby, Associate Professor Rudolph Darken, Professor Peter Chu, Research 
Assistant Professor Michael Capps, and Associate Professor Donald P. Brutzman 
 Modeling Simulation:  
       Research Associate Professor Wolfgang Baer, Research Associate Curtis Blais, Professor Gordon 
Bradley, Distinguished Professor Donald Gaver, Research Professor John Hiles, Professor Patricia 
Jacobs, Associate Professor Thomas Lucas, Associate Professor Neil Rowe, Professor James 
Taylor, and Associate Professor Xiaoping Yun 
 Human Factors:  
Research Assistant Barry Peterson, Professor Robert McGhee, Lecturer Eric Bachmann, Associate 
Professor Rudolph Darken 
 Security:  
       Associate Professor Cynthia Irvine  
 Communications/Networks:  





3D VISUAL SIMULATION 
 
 3D Visual Simulation - Virtual naval gunfire support. Immersive ship walkthroughs - damage 
control virtual environments. Littoral zone warfare. Building and Urban Walkthroughs - urban 
warfare, hostage extraction, operations other than war. Ocean environment tactical visualization. 
C4I/IW information visualization. Game-engine utilization and handheld visual simulation 
delivery systems. Synthetic ocean environment simulations. 
 XML/X3D - Use of Extensible Markup Language (XML) for deploying 3D M&S products over 
Department of Defense (DoD) messaging systems, creating interoperable behavior streams, 
gaining database schema interoperability, and defining ontologies for software agent interactions 





NETWORKED VIRTUAL ENVIRONMENTS 
 
 Multicast and Area of Interest Managers - Software architectures for facilitating the 
development of large-scale, media-rich, interactive, networked VEs. 
 High Bandwidth Networks - Experimentation and utilization of next-generation Internet 
technologies for large-scale, networked virtual environments, and collaborative M&S 
development and application. 
 Wireless - Handheld delivery systems. 
 Latency-reduction - Techniques for predictive modeling in distributed simulations.  
 VE Architectures for Interoperability - Network software architectures for scalability, 
composability and dynamic extensibility.  
 Standards for Interoperability – High Level Architecture; Next Generation RTI; Web-based 
interoperability. Standards for streamed interactive 3D as an automatically created component for 
joint message systems. Guiding M&S standards interoperability efforts with the Web3D 
Consortium, World Wide Web Consortium and MPEG4 Streaming Group. 
 
COMPUTER-GENERATED AUTONOMY  
 
 Agent-based Simulation - Computer-generated characters that accurately portray the actions and 
responses of individual participants in a simulation. Adaptability - computer generated characters 
that can modify their behavior automatically. Learning - computer generated characters that can 
modify their behavior over time. Organizational modeling. 
 Story Line Engines - Content production and simulation prototyping. Technologies for 
autonomous, real-time story direction and interaction.  
 Human Representations and Models - Authentic avatars that look, move, and speak like 
humans. 
 Modeling Human and Organizational Behavior - Integrative architectures for modeling of 
individuals, including neural networks; rule-based systems, attention and multitasking phenomena, 
memory and learning, human decision-making, situation awareness, planning, behavior 
moderators, modeling of behavior of organizational units, modeling of military operations, and 




 Training in the Virtual Environment - Fidelity requirements for wayfinding in the virtual 
environment. Developing virtual environments for training. Evaluating virtual environments for 
their utility in training. 
 Intelligent Tutoring Systems - Developing experts via the use of computer-based virtual 
environments. 
 Human Factors in Virtual Environments - Multimodal interfaces, task analysis, spatial 
orientation and navigation, performance evaluation, interaction techniques, interaction devices, 
virtual ergonomics, cybersickness, usability engineering, training transfer, human perception. 
 
TECHNOLOGIES FOR IMMERSION 
 
 Image Generation - Real-time, computer graphic generation of complex imagery, HDTV, DVD, 
next generation delivery systems, novel display technologies, handheld and body-worn devices.  
 Tracking - Technologies for keeping track of human participants in virtual environments.  
 Locomotion - Technologies that allow participants to walk through virtual environments while 
experiencing hills, bumps, obstructions, etc.  
 Full Sensory Interfaces - Technologies for providing a wide range of sensory stimuli: visual, 
auditory, olfactory, and haptic.  
 Novel Sound Systems – The generation and delivery for both interactive and recorded media. 





DEFENSE AND ENTERTAINMENT COLLABORATION 
 
 Technology Transition - Adapt technologies and capabilities from the entertainment industry. 
 Game-Based Learning - Distance learning via the use of game technology and development. 
 Internet and Game Delivery Systems - SimNavy, Army Game Project, SimClinic, SimSecurity. 
 
NEXT GENERATION MODELING 
 
 Modeling and Simulation - Dynamic and state space modeling for information warfare and 
information operations. High-resolution combat models. High-level aggregate models. Network 
centric warfare. Agent-based simulation. Physically-based modeling to insure physical realism 
underlies the VR. Theater, tactical and campaign level modeling. Sensor modeling. Architectures 
for future combat modeling systems. 
 Navy Cyberspace - Full end-to-end simulation of the ocean environment including subsurface 
surface, air and space. Oceanographic data sets and models. Tactical databases. Interoperability 
with live ship tracking message systems. Reusable, in the small or in the large, by fleet assets. 
Underwater robots. Interoperability with global command and control systems. 
 Current Programs in Combat Modeling – JSIMS Maritime Battlespace, Naval Simulation 




 Technology transition is part of the MOVES Institute. CRADAs with industry are encouraged as 
well as the licensing of institute generated intellectual property. 
 
RESEARCH PROGRAM (Research and Academic)-FY2005: 
 
The Naval Postgraduate School’s sponsored program exceeded $80.43 million in FY2005. Sponsored 
programs included both research and educational activities funded from an external source. A profile of the 
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IMMERSIVE TECHNOLOGIES TASK IT-1 
Eric Bachmann, Lecturer 
Robert B. McGhee, Professor 
Department of Computer Science 
Xiaoping Yun, Professor 
Department of Electrical and Computer Engineering 
Sponsor: Chief of Naval Operations (N61M) 
 
OBJECTIVE: To create a new technology for human-body motion tracking for immersive applications in 
networked virtual environments using a sourceless tracking system that can be employed in large areas and 
by multiple users simultaneously. 
 
 
SUBJECT MATTER EXPERTS FOR VIRTUAL TECHNOLOGIES AND ENVIRONMENTS 
(VIRTE), EXTREME ENVIRONMENTS URBAN WARFIGHTER RESEARCH (EEUWR) 
William J. Becker, Research Assistant Professor 
MOVES Institute (Modeling, Virtual Environments and Simulation) 
Sponsor: Office of Naval Research 
 
SUMMARY: The Naval Postgraduate School is currently funded to support the Office of Naval Research 
Virtual Technologies and Environments (VIRTE) program and its Extreme Environments Urban 
Warfighter Research (EEUWR) plan. This research provided travel for Subject Matter Experts (SME) in 
support of the EEUWR effort. 
 
 
VIRTUAL TECHNOLOGIES AND ENVIRONMENTS (VIRTE), EXTREME ENVIRONMENTS 
URBAN WARFIGHTER RESEARCH (EEUWR) SUPPORT FOR OFFICE OF NAVAL 
RESEARCH 
William J. Becker, Research Assistant Professor 
MOVES Institute (Modeling, Virtual Environments and Simulation) 
Sponsor: Naval Research Laboratory 
 
SUMMARY: Supported research programs from the Office of Naval Research covering two primary 
programmatic thrusts: the Virtual Technologies and Environments (VIRTE) plan and the Extreme 
Environments Urban Warfighter Research (EEUWR) plan. Supported a number of tasks in the areas of 
rapid prototype development and training transfer evaluations, carried out through the MOVES Institute 
(Modeling, Virtual Environments and Simulation) with associate Office of Naval Research partners. 
 
 
APPLICATION OF WEB-BASED TECHNOLOGIES TO COMMON MANEUVER NETWORKS 
(CMN) FOR EMBEDDED TRAINING AND MISSION PLANNING 
Curtis L. Blais, Research Associate 
MOVES Institute (Modeling, Virtual Environments and Simulation) 
Sponsor: TRADOC Analysis Command 
 
SUMMARY: The Army's Future Combat System (FCS), a system of systems, must have the capability to 
transition seamlessly between Command, Control, Communications, Computer, Intelligence, Surveillance, 








NAVAL SIMULATION SYSTEM 
Curtis L. Blais, Research Associate 
MOVES Institute (Modeling, Virtual Environments and Simulation) 
Sponsor: Chief of Naval Operations (N61F22) 
 
SUMMARY: Expenditures in support of Naval Simulation System (NSS) interoperability efforts and 
technical users’ group. 
 
 
ANTI-TERRORISM/FORCE PROTECTION ALTERNATIVES 
Donald P. Brutzman, Associate Professor 
MOVES Institute (Modeling, Virtual Environments and Simulation) 
Sponsor: Naval Facilities Engineering Service Center  
 
SUMMARY: The Naval Postgraduate School performed directed research for design and development of 
simulation models and 3D visualization in support of anti-terrorism/force protection (AT/FP) installation 
planning and evaluation initiatives.  
 
 
ANTI-TERRORISM/FORCE PROTECTION TRAINING 
Donald P. Brutzman, Associate Professor 
MOVES Institute (Modeling, Virtual Environments and Simulation) 
Sponsor: Chief of Naval Operations (N61F22) 
 
OBJECTIVE: To create a training tool for command duty officer and in-port watch officer responsibilities 
to plan, simulate, and rehearse anti-terrorism and force protection in ports around the world. 
 
 
AUTONOMOUS-VEHICLE CONTROL LANGUAGE RESEARCH  
Donald P. Brutzman, Associate Professor 
CDR Duane Davis, USN 
MOVES Institute (Modeling, Virtual Environments and Simulation) 
Sponsor: Chief of Naval Operations (N61F22) 
 
OBJECTIVE: To develop and demonstrate the use of autonomous-vehicle control language and extensible 
markup language (XML) technologies to facilitate mission planning and execution, post-mission analysis, 
and coordinated operations of arbitrary autonomous underwater, surface, ground, and air vehicles. 
 
 
EXTENSIBLE MARKUP LANGUAGE (XML) WORKING GROUP FOR UNDERSEA 
WARFARE--DECISION-SUPPORT SYSTEM  
Donald P. Brutzman, Associate Professor 
MOVES Institute (Modeling, Virtual Environments and Simulation) 
Sponsor: Naval Sea Systems Command 
 
OBJECTIVE: The Naval Postgraduate School (NPS) and the Naval Undersea Warfare Center (NUWC) 
will moderate and provide technical support for the Undersea Warfare (USW)-Extensible Markup 
Language (XML) working group. Working group recommendations, exemplars, and results will be given 
broad distribution, documented, classified when appropriate, and submitted to Navy and Department of 








MILITARY OPERATIONS OTHER THAN WAR (MOOTW) FLEXIBLE ASYMMETRIC 
SIMULATION TECHNOLOGIES (FAST) TOOLBOX PROTOTYPE  
Donald P. Brutzman, Associate Professor 
Curtis L. Blais, Research Associate  
MOVES Institute (Modeling, Virtual Environments and Simulation) 
Sponsor: Dynamic Research Corp. 
 
OBJECTIVE:  To implement and document training-program development and to promote science and 
technology enhancements within the toolbox environment for Flexible Asymmetric Simulation 
Technologies (FAST) representations of the Military Operations Other than War (MOOTW) battlefield. 
 
 
MODELING AND 3D VISUALIZATION FOR EVALUATION OF WATERSIDE SECURITY 
ALTERNATIVES 
Donald P. Brutzman, Associate Professor 
MOVES Institute (Modeling, Virtual Environments and Simulation) 
Sponsor: Naval Facilities Engineering Command  
 
SUMMARY: The Naval Postgraduate School performed directed research for design and development of 
simulation models and 3D visualization in support of waterside security installation planning and 
evaluation initiatives. The work was directed by specific sub-task requirements delineated by the waterside 
security sponsor at the outset and during the period of performance. Initial technical requirements included 
expansion of current modeling and visualization of Pearl Harbor to extend the geospatial area of coverage 
and physics-based models, and to add details for planning of barrier emplacements, assessing benefits of 




MULTI-PLATFORM UNDERSEA WARFARE MODELING AND SIMULATION (MDL/SIM) 
Donald P. Brutzman, Associate Professor 
MOVES Institute (Modeling, Virtual Environments and Simulation) 
Sponsor: Sonalysts, Inc. 
 
OBJECTIVE: To investigate and develop 2D and 3D graphical user interfaces for real-time interactive 
visualization of sonar propagation models.  
 
 
NAVAL POSTGRADUATE SCHOOL AUTONOMOUS UNDERWATER VEHICLE (AUV) 
WORKBENCH SUPPORT FOR CARUSO 
Donald P. Brutzman, Associate Professor 
MOVES Institute (Modeling, Virtual Environments and Simulation) 
Sponsor: Naval Undersea Warfare Center - Newport Division 
 
SUMMARY: The Naval Postgraduate School (NPS) conducted multiple collaborative discussions and 
efforts with Naval Undersea Warfare Center (NUWC) Newport, Rhode Island, as part of the Caruso 
project. Numerous research and development activities were enabled by support for various NUWC 





SAMS/SEAHORSE AUTONOMOUS UNDERWATER VEHICLE (AUV) CAPABILITIES INTO 
THE NAVAL POSTGRADUATE SCHOOL   
Donald P. Brutzman, Associate Professor 
MOVES Institute (Modeling, Virtual Environments and Simulation) 
Sponsor: Naval Research Laboratory, Stennis Space Center 
 
SUMMARY: The Naval Postgraduate School’s (NPS) MOVES Institute (Modeling, Virtual Environments 
and Simulation) performed funded work for Naval Research Laboratory (NRL) Stennis Space Center (SSC) 
to integrate SAMS and SEAHORSE Autonomous Underwater Vehicle (AUV) physical and sensor 
capabilities into the NPS AUV workbench. NPS provided level-of-effort response to the many detailed 
tasks, and worked on priorities identified by NRL. NPS also visited NRL to demonstrate these capabilities 
and train candidate users on NPS AUV workbench operations. Close feedback and interaction occurred 
throughout this endeavor via NPS AUV workbench mailing list and Extensible Modeling and Simulation 
Framework (XMSF) bug tracking site. 
 
 
WEB-BASED TECHNOLOGY TOOLKIT SUPPORT FOR COSMOS ADVANCED CONCEPT 
TECHNOLOGY DEMONSTRATION (ACTD) 
Donald P. Brutzman, Associate Professor 
Curtis L. Blais, Research Associate  
MOVES Institute (Modeling, Virtual Environments and Simulation) 
Sponsor: Office of the Deputy Under Secretary of Defense 
 
SUMMARY: The Cosmos Advanced Concept Technology Demonstration (ACTD) demonstrated critically 
needed capabilities to share command and control data with multiple coalition partners on a single 
multinational information-sharing network. 
 
 
XML, XSBC, AND X3D WEB-BASED TECHNOLOGIES SUPPORT FOR ANTI-SUBMARINE 
WARFARE (ASW) TACTICAL ASSESSMENT SYSTEM (A-TAS) 
Donald P. Brutzman, Associate Professor 
MOVES Institute (Modeling, Virtual Environments and Simulation) 
Sponsor: Naval Undersea Warfare Center - Newport Division  
 
SUMMARY: The MOVES Institute (Modeling, Virtual Environments and Simulation) provided technical 




DYNAMIC SUSTAINMENT MODEL IN SUPPORT OF BATTLE 
Arnold H. Buss, Research Assistant Professor 
MOVES Institute (Modeling, Virtual Environments and Simulation) 
Sponsor: TRADOC Analysis Command 
 
OBJECTIVE: To produce an object oriented maintenance model capable of modeling future force (FF) 
dynamic sustainment. This model will increase logistic situational awareness and improve the common 







IMPROVEMENTS TO DYNAMIC ALLOCATION OF FIRES AND SENSORS (DAFS) 
Arnold H. Buss, Research Assistant Professor 
MOVES Institute (Modeling, Virtual Environments and Simulation) 
Sponsor: TRADOC Analysis Command 
 
OBJECTIVE: To enhance and improve Dynamic Allocation of Fires and Sensors (DAFS), a model that 




COMMAND SAFETY ASSESSMENT SYSTEM FOR U.S. MARINE CORPS GROUND FORCES 
Anthony P. Ciavarelli, Professor 
MOVES Institute (Modeling, Virtual Environments and Simulation) 
Sponsor: U.S. Marine Corps Headquarters 
 
OBJECTIVE: Follow-on to the existing work sponsored by Headquarters Marine Corps. Dr. Anthony 
Ciavarelli completed a prototype U.S. Marine Corps (USMC) Ground-Force Command Safety Assessment 
System. The goal of this program is to develop and apply a Ground-Force Command Safety Assessment 
System, patterned after the successful U.S. Navy system now in use by the Naval aviation community. The 
USMC Ground-Force Command Safety Assessment System is an online survey that measures safety 
climate, safety culture, and the effectiveness of ongoing safety programs in a Marine Corps unit. The 
survey provides a means for Marines at all levels to give their perceptions of a command's safety climate 
and to express their opinions regarding safety performance in their unit. This is achieved by submitting 
anonymous ratings and anonymous verbal comments based on each Marine’s experience in the specific 
command taking the survey. The expanded data collection to a larger segment of Marine Corps units 
represents the operational phase of the survey development and application. 
 
 
DEVELOPMENT OF A HUMAN-COMPUTER INTERFACE DESIGN/EVALUATION 
Anthony P. Ciavarelli, Professor 
MOVES Institute (Modeling, Virtual Environments and Simulation) 
Sponsor: Chief of Naval Operations (N125B)  
 
OBJECTIVE: To develop, test, and evaluate a human-computer interface design methodology and 
prototype test and evaluation system. The product resulting from this effort, a handbook for human-
computer interface design and usability testing, is intended for use during early and midcourse design and 
testing phases of a new computer-based system or for use during a major system upgrade. 
 
 
DEVELOPMENT, VALIDATION, AND APPLICATION OF A SAFETY CLIMATE SURVEY 
FOR AIR-TRAFFIC-CONTROL FACILITIES 
Anthony P. Ciavarelli, Professor 
MOVES Institute (Modeling, Virtual Environments and Simulation) 
Sponsor: Federal Aviation Administration 
 
SUMMARY: Developed an online (web-based) safety survey for use by Federal Aviation Administration 
(FAA) air traffic control facilities, based upon previous research and development of a comparable U.S. 







CENTER OF EXCELLENCE IN LEARNING TECHNICAL SUPPORT FOR HOMELAND 
DEFENSE  
Rudolph P. Darken, Associate Professor 
Department of Computer Science 
Sponsor: U.S. Northern Command  
 
OBJECTIVE: To design, build, and evaluate software for distributed exercises for U.S. Northern 
Command (USNORTHCOM). This distributed system was used as a lead-in procedure to real exercises as 
measurement tools to measure the effectiveness of the distributed simulations. 
 
 
DEPLOYABLE MILITARY OPERATIONS ON URBAN TERRAIN (MOUT) FULL SPECTRUM 
COMBAT TRAINERS 
Rudolph P. Darken, Associate Professor 
Department of Computer Science 
CDR Joseph A. Sullivan, USN, Military Faculty  
Perry McDowell, Lecturer 
William J. Becker, Research Assistant Professor 
MOVES Institute (Modeling, Virtual Environments and Simulation) 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To support the Office of Naval Research Virtual Technologies and Environments (VIRTE) 
program, including building rapid prototype systems and test and evaluation of those components.  
 
 
EMPIRICAL BENCHMARK STUDY OF COLLECTIVE PERFORMANCE IN COMBINED-
ARMS TRAINING 
Rudolph P. Darken, Associate Professor 
William J. Becker, Research Assistant Professor 
MOVES Institute (Modeling, Virtual Environments and Simulation) 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To extend the existing Office of Naval Research sponsored program, which involves a large 
empirical study to benchmark state of the art combined-arms training in the United States Marine Corps. 
 
 
ENVIRONMENT FOR EXPLORING FEAR MANAGEMENT  
Rudolph P. Darken, Associate Professor 
Department of Computer Science 
Sponsor: Department of Homeland Security 
 
OBJECTIVE: To create a simple online environment to be used as a laboratory for the fear-management 
course, allowing multiple users to interact in an online environment where events such as terrorist attacks, 
natural disasters, etc., take place. Deliverables will be a demonstration of a prototype game environment, 







EVALUATION OF VIRTUAL ENVIRONMENT TECHNOLOGY FOR NAVAL TRAINING 
Rudolph P. Darken, Associate Professor 
Department of Computer Science 
Perry McDowell, Lecturer 
CDR Joseph A. Sullivan, USN, Military Faculty 
MOVES Institute (Modeling, Virtual Environments and Simulation) 
Sponsor: Chief of Naval Operations (N61M) 
 
OBJECTIVE: To create a 3D virtual ship as a test platform to evaluate various possible naval applications 
that could be created in such an environment.  
 
 
GAME ENGINE SUBLICENSE AND COLLABORATION 
Rudolph P. Darken, Associate Professor 
MOVES Institute (Modeling, Virtual Environments and Simulation) 
John Falby, Senior Lecturer 
Department of Computer Science 
Sponsor: Department of Energy, Los Alamos National Laboratory 
 
OBJECTIVE: The MOVES Institute (Modeling, Virtual Environments and Simulation) is collaborating 
with Los Alamos National Laboratory in the area of game-engine utilization for nonproliferation 
verification. This proposal is to sublicense the Unreal game engine for use in that study and to support 
additional MOVES game-programming staff and thesis work with funding received. 
 
 
HUMAN PERFORMANCE ENGINEERING TASK HPE-2: CHROMAKEY-BASED 
AUGMENTED REALITY TRAINING SYSTEM 
Rudolph P. Darken, Associate Professor 
Department of Computer Science 
CDR Joseph A. Sullivan, USN, Military Faculty  
Erik R. Johnson, Research Associate 
MOVES Institute (Modeling, Virtual Environments and Simulation) 
Sponsor: Chief of Naval Operations (N61M) 
 
OBJECTIVE: To improve the existing chromakey-based augmented-reality training system and evaluate 
it as a general-purpose trainer; to investigate and integrate improved technology and evaluate the training 
system in these new configurations. 
 
 
INSTRUMENTING AMERICA'S ARMY TO MODEL GROUP COORDINATION 
Rudolph P. Darken, Associate Professor 
MOVES Institute (Modeling, Virtual Environments and Simulation) 
Sponsor: Defense Advanced Research Projects Agency 
 
OBJECTIVE: To begin significant steps towards modeling group coordination in a networked virtual 







INVESTIGATING AIR TRAFFIC CONTROL (ATC) PROCEDURES FOR SIMULTANEOUS 
NON-INTERFERING FLIGHT WITHIN THE NATIONAL AIRSPACE SYSTEM 
Rudolph P. Darken, Associate Professor 
Department of Computer Science 
CDR Joseph A. Sullivan, USN, Military Faculty  
Perry McDowell, Lecturer 
MOVES Institute (Modeling, Virtual Environments and Simulation) 
Sponsor: Federal Aviation Administration  
 
SUMMARY: It is generally assumed that global positioning system (GPS) utilization by helicopter pilots 
conducting simultaneous non-interfering (SNI) routes will improve safety and enable more efficient use of 
national airspace system. However, there is a limited body of empirical evidence to validate this 
assumption and suggest training and operating procedures for realizing the full potential of GPS SNI 
routes.  The ideal environment in which to explore GPS use on SNI routes would allow evaluators to 
manipulate variables that affect how pilots use GPS (i.e., weather, navigation queue, and traffic density).  
This test environment would also allow experimenters to make observations about GPS use and navigation 
performance without the expense and risk to flight crews and ground personnel associated with in-flight 
testing. Simulation has the potential to provide this.  However, before simulation is assumed to be a valid 
medium for study, piloting procedures and navigation performance in real and simulated environments 
must be compared and verified.  
  This study attempts to help define optimal operating and training procedures for conducting SNI 
routes with GPS by studying pilot’s scan patterns and navigation performance based on data collected in 
flight.  Further, this study attempts to compare pilot scan patterns and navigation performance in real and 
simulated environments to determine if simulation is a viable framework for future study of helicopter 
pilot’s use of GPS on SNI routes.  
 
 
MAKING A DIFFERENCE: FACILITATING ORGANIZATION THROUGH THE NATIONAL 
EXERCISE PROGRAM 
Rudolph P. Darken, Associate Professor 
MOVES Institute (Modeling, Virtual Environments and Simulation) 
Sponsor: Department of Homeland Security 
 
OBJECTIVE: Development of a three-year strategic plan for organizational learning in the National 
Exercise Program, initiation of a homeland-security seminar and fellowship program, and research on 
learning from both success and failure. 
 
 
OPEN-SOURCE GAME-BASED SIMULATION ENGINE FOR NAVAL EDUCATION AND 
TRAINING 
Rudolph P. Darken, Associate Professor 
Erik R. Johnson, Research Associate 
CDR Joseph A. Sullivan, USN, Military Faculty  
Perry McDowell, Lecturer 
MOVES Institute (Modeling, Virtual Environments and Simulation) 
Sponsor: Chief of Naval Operations (N61F22) 
 
 
OBJECTIVE: To develop an open-source game engine for game-based simulations that constitutes a 
unifying layer of existing open-source modules of general interest to the defense modeling and simulation 
community including, but not limited to, rendering, audio, character animation, extensible markup 







SIMPLIFYING THE USE OF GEOSPATIAL DATA IN MODERN GAME ENGINES 
Rudolph P. Darken, Associate Professor 
Department of Computer Science 
Perry McDowell, Lecturer 
MOVES Institute (Modeling, Virtual Environments and Simulation) 
Sponsor: National Imagery and Mapping Agency  
 
OBJECTIVE: To construct a conduit for standard National Imagery and Mapping Agency (NIMA) data 
into a full-feature, open-source game engine for government-sponsored training-and-simulation products; 
to develop a mechanism for introducing stochastic noise for added surface detail beyond the fidelity of the 
original data set. 
 
 
WEB-BASED DISTANCE LEARNING (DL) INITIATIVE FOR MODELING, VIRTUAL 
ENVIRONMENTS AND SIMULATION (MOVES) CURRICULA 
Rudolph P. Darken, Associate Professor 
CDR Joseph A. Sullivan, USN, Military Faculty  
Perry McDowell, Lecturer 
MOVES Institute (Modeling, Virtual Environments and Simulation) 
Sponsor: Chief of Naval Operations  
 
 
HUMAN PERFORMANCE ENGINEERING TASK HPE-1 
MAJ Simon R. Goerger, USA 
MOVES Institute (Modeling, Virtual Environments and Simulation) 
Rudolph P. Darken, Associate Professor 
Department of Computer Science 
Sponsor: Chief of Naval Operations (N61M) 
 
 
COMBAT MODELING AND ANALYSIS TASK CMA-4 
John Hiles, Research Professor 
MOVES Institute (Modeling, Virtual Environments and Simulation) 
Sponsor: Chief of Naval Operations (N61M) 
 
OBJECTIVE: To demonstrate that simulated subjects (agents directed by goals that are guided by 
cognitive constructions from within) can be added to a simulation. The second goal is to demonstrate a 




COMPUTER-GENERATED AUTONOMY TASK CGA-1 
John Hiles, Research Professor 
Curtis L. Blais, Research Associate 
MOVES Institute (Modeling, Virtual Environments and Simulation) 
Theodore G. Lewis, Professor 
Department of Computer Science 
Sponsor: Chief of Naval Operations (N61M) 
 
OBJECTIVE: To show that as software agents are capable of increasingly complex cognitive 
construction, their personality and learning ability emerges as an observable property without having to 
encode or parameterize personality traits into the agent at the outset of the simulation. The proposed work 








NEW TECHNOLOGY FOR GLOBAL WAR ON TERRORISM 
John Hiles, Research Professor 
MOVES Institute (Modeling, Virtual Environments and Simulation) 
Sponsor: Naval Undersea Warfare Center - Newport Division  
 
SUMMARY: Researched ideas in the area of terrorism and virtual warfare technologies, combined hi-tech 
(computer and modern communications) and soft-tech (social sciences, cognitive science, and cognitive 
linguistics) ideas with the implications of recent research results at the MOVES Institute (Modeling, Virtual 
Environments and Simulation). Recent MOVES research included the Interactive Asymmetric Goal 
Orientation (IAGO) project, computational conceptual blending, and proposed new work, such as 
Automatic Evolutionary Generation of Scenarios (AEGOS) and Market Command and Coordination for 
Directing Operations (MCCDO). 
 
 
PARALLEL EVALUATION BY AGENT SIGNAL CASCADES 
John Hiles, Research Professor 
MOVES Institute (Modeling, Virtual Environments and Simulation) 
Sponsor: Chief of Naval Operations (N61F22) 
 
OBJECTIVE: To produce an enabling resource to simplify the application of multi agent-systems 
simulation technology to a family of real-world applications. 
 
 
PROTEAN MEDIA WARGAME AND BIAS EXPERIMENT 
John Hiles, Research Professor 
MOVES Institute (Modeling, Virtual Environments and Simulation) 
Sponsor: National Security Agency  
 
SUMMARY: The Center for Cryptology desired to experiment with the use of Protean Media for 
intelligence analysts. The Center for Cryptology embarked on this experiment to learn how Protean Media 
offers a learning experience for the participants to explore new and different ways of thinking about 
complex dynamic politico-military environments. This effort included installing Protean Media, providing 
on-site training and running a game at College Park, Maryland, conducting an after action report, 
discussions, and educational services, and delivering a written report on results. 
  
 
SENSORY STREAM EVALUATOR APPLICATION TEMPLATE 
John Hiles, Research Professor 
MOVES Institute (Modeling, Virtual Environments and Simulation) 
Sponsor: Chief of Naval Operations (N61F22) 
 
OBJECTIVE: To integrate and extend results from several multi-agent projects at MOVES Institute 
(Modeling, Virtual Environments and Simulation). The project will add a new capability (integration 
network data structures) to the compound multi-agent systems library (CMAS), build on the new CMAS 
capabilities to be added by another 2005 CGA proposal (Signal Cascades), and develop an application 







SRTI: SONOMA/RED TEAM INTENT 
John Hiles, Research Professor 
MOVES Institute (Modeling, Virtual Environments and Simulation) 
Sponsor: Naval Postgraduate School 
 
OBJECTIVE: To modify Red Team Intent to process the kind of monitoring data that SONOMA 
produces, so that contact-intent modeling can take place and SONOMA/Red Team Intent (SRTI) can 
classify threat levels for each contact. A field exercise involving a low volume of ground contacts at the 
STAN facility is planned. 
 
 
MODELING ENGAGEMENT TACTICS FOR AUTONOMOUS WEAPONS SYSTEMS IN THE 
PRESENCE OF IMPERFECT INFORMATION 
Moshe Kress, Professor 
Department of Operations Research 
Sponsor: Chief of Naval Operations (N61F22) 
 
OBJECTIVE: To develop a set of analytic probability models that capture key aspect of the loitering 
predator’s engagement process, ranging from simple regenerative formulas to full-scale, continuous-time 
Markov chains. The models will be both descriptive and prescriptive and tradeoffs among sensing, data-
processing capabilities, and lethality will be explicitly represented. 
 
 
CREATION OF A NATURAL LANGUAGE TUTOR SYSTEM FOR NAVY DAMAGE CONTROL 
Perry McDowell, Lecturer 
MOVES Institute (Modeling, Virtual Environments and Simulation) 
Sponsor: Office of Naval Research 
 
SUMMARY:  Continued to assist the Center for the Study of Language and Information (CSLI) at 
Stanford University in researching natural language in a damage control trainer with various matters 
dealing with damage control, the Navy and planning. The Principal Investigator acted as a subject-matter 
expert in the area of damage control and Naval operations, and provided guidance and initial assessment 
from a Navy point of view. 
 
 
EXPANSION OF THE USE OF THE DELTA3D GAME ENGINE 
Perry McDowell, Lecturer 
MOVES Institute (Modeling, Virtual Environments and Simulation) 
Sponsor: Naval Postgraduate School 
 
OBJECTIVE: To increase the usage of the Delta3D open source game and simulation engine among 
developers in the modeling/simulation and gaming communities in order to obtain feedback from a wider 
audience. To conduct educational visits to companies and conferences in these fields. Feedback will help in 
the continuing development of Delta3D.  
 
 
OPEN SOURCE SIMULATION ENGINE WITH SCENARIO 
Perry McDowell, Lecturer 
MOVES Institute (Modeling, Virtual Environments and Simulation) 
Sponsor: Naval Air Systems Command, Orlando, Training Systems Division 
 
OBJECTIVE: To add scenario generation and after action review capability to the Delta3D open source 
game engine so it can be used to create joint training. To build a prototype training application 







MODELING OF NAVAL AIR DEFENSE 
Neil C. Rowe, Professor 
Department of Computer Science  
Sponsor: Chief of Naval Operations (N61F22) 
 
OBJECTIVE: Build a simulation model of Naval air defense that reflects human reasoning about 
platforms and their intentions. 
 
SUMMARY: Researchers built a software simulation of air defense with realistic models of aircraft paths 
visible to the radar systems of a ship. A model for Bayesian reasoning about the hostile intentions of the 
observed tracks (aircraft and missiles) was then built, based on a theory developed at the Space and Naval 
Warfare Systems Command (SPAWAR) of the factors used by human experts in naval air defense. 
Researchers tested implementation and showed that it performed the same functionality as a previous 
student’s Master’s thesis, using a more complex method and 30 times less code. It was also shown that this 
method could learn from experience, and in particular, it could learn the dangerousness of the concept 




Ozkan, B., Rowe, N.C., Calfee, S.H., and Hiles, J.E., “Three Simulation Models of Naval Air Defense,” 
International Command and Control Research and Technology Symposium, McLean, Virginia, June 2005. 
 
 
PERSISTENT ADAPTIVE BATTLESPACE NETWORKS 
Neil C. Rowe, Professor 
Department of Computer Science 
Sponsor: Chief of Naval Operations (N61F22) 
 
OBJECTIVE: Explore networks of sensors deployed across an area to monitor activities occurring in that 
area. Design architectures and algorithms for those sensors. 
 
SUMMARY: Research focused on the problem of detecting suspicious behavior by people moving 
through public spaces.  Images of the area at a distance were used to model the capabilities of simple 
motion-detecting sensors within the space, and motions of people were tracked. A 90% success in tracking 
people was achieved using just velocity and size, although corrections for distance from the sensor were 
needed. Further, six numeric factors were used to detect suspicious behavior in the space so that paths with 
deliberately suspicious behavior, accomplished by actors, were rated one standard deviation above normal 




Rowe, N.C., “Detecting Suspicious Behavior from Only Positional Data with Distributed Sensor 
Networks,” 5th International Conference on Multibody Systems, Nonlinear Dynamics, and Control, Long 
Beach, California, September 2005. 
 
Rowe, N.C., “Detecting Suspicious Behavior from Positional Information,” Workshop on Modeling Others from 
Observations, International Joint Conference on Artificial Intelligence, Edinburgh, United Kingdom, July 2005. 
 
 
MOTION TRACKING USING INERTIAL SENSORS 
Xiaoping Yun, Professor 
Department of Electrical and Computer Engineering  
Sponsor: U.S. Army Research Office 
 
OBJECTIVE: To create a new technology for human body motion tracking in networked virtual 





external sources, thus creating a “source-less” tracking system. The development of the new motion 
tracking system consists of two main components: i) design and prototype of a novel nine-axis MARG 
sensor, and ii) development and software implementation of a complimentary filter based on use of 
Quaternions rather than Euler angles. Other components of the system development include testing and 
evaluation of wireless communications for transmitting sensor data, development of a realistic avatar based 
on laser-scanned data, and creation of a simple yet effective sensor calibration procedure. 
 
SUMMARY: In 2005, the focus of the project was investigation of magnetic variations on the performance 
of MARG sensors, and on implementation of factored quaternion algorithms. Based on the results of 





Bachmann, E.R. and Yun, X., “A Single Parameter Tunable Quaternion Based Attitude Estimation Filter,” 
Journal of the Institute of Navigation, March 2005, (submitted). 
 
Bachmann, E.R., Yun, X., and Brumfield, A., “An Investigation of the Effects of Magnetic Variations on 
Inertial/Magnetic Orientation Sensors,” Robotics and Automation Magazine, February 2006, (accepted). 
 
Yun, X. and Bachmann, E.R., “Design, Implementation, and Experimental Results of a Quaternion-Based 
Kalman Filter for Human Body Motion Tracking,” IEEE Transactions on Robotics, (submitted). 
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The Center for Interdisciplinary Remotely Piloted Aircraft Studies (CIRPAS) is a research center at the 
Naval Postgraduate School. The Office of Naval Research established CIRPAS in the spring of 1996. 
CIRPAS provides measurements from an array of airborne and grounds based meteorological, aerosol, and 
cloud particle sensors, radiation and remote sensors to the scientific community. The data are reduced at the 
facility and provided to the user groups as coherent data sets. The measurements are supported by a ground 
based calibration facility. CIRPAS conducts payload integration, reviews flight safety and provides 
logistical planning and support as a part of its research and test projects around the world. The center 
operates a variety of manned aircraft and Unmanned Aerial Vehicles. CIRPAS is also a National Research 
Facility of UNOLS. 
The facility provides unique flight operation and scientific measurement services by: 
 
 Providing access to manned aircraft, UAVs and support equipment, as well as to scientific 
instruments, to spare users the cost of ownership, guaranteeing equal access by all interested 
parties on a first-come, first-served basis. 
 Instrumenting and operating aircraft to meet the requirements of a variety of individual 
research and test programs. 
 Developing new instrumentation to meet increasing challenges for improvements in 
meteorological and oceanographic measurements.  
 Calibrating, maintaining, and operating the facility’s airborne instruments in accordance with 
individual mission specifications.  
 Integrating auxiliary payloads, as required, and handling flight safety and logistics tasks, 
allowing the user to concentrate on his specific mission goals.  
 
The facility has unique UAV flight services, which include: 
 
 An available and centralized repository of diverse UAV assets to meet the needs of individual 
programs. 
 Access to the UAVs and support equipment on a “lease” basis so the user is spared the cost of 
ownership. 
 Turnkey UAV operations, including payload integration, flight safety and logistics support. 
 Low cost services using shared assets. 
 
CIRPAS provides cost effective flight services, which benefits a broad spectrum of research. 
CIRPAS operates out of two facilities. The primary site is located near the NPS campus at the 
Marina Municipal Airport. This facility includes a 30,000 sq ft hangar, maintenance and administrative 
spaces for CIRPAS staff. These include a fully outfitted machine shop, electronics room and a calibration 
lab for the upkeep of scientific instrumentation. The second site is at McMillan Airfield, Camp Roberts, 
California, 90 miles south of the Marina facility. The Camp Roberts site provides the Center with a base of 
operations for both manned and unmanned aerial vehicle (UAV) flight activities. 
The California Institute of Technology supports CIRPAS as the prime contractor. It is also 





 Atmospheric and Oceanographic Research 
 Fleet and USJFCOM Exercises 
 Support for CONOPS Development 
 Payload Test and Evaluation 
 UAV Experimentation with Operational Forces supported by analysis provided by NPS 








THE CIRPAS AIRCRAFT 
 
UV-18A 'Twin Otter': The CIRPAS UV-18A 'Twin Otter' has two primary missions. The vehicle's large 
useful load makes it ideal for carrying instrumentation for atmospheric/oceanographic research. The twin 
turboprop Short Takeoff and Landing (STOL) aircraft can cruise at very low speeds for long durations. The 
aircraft has a maximum takeoff weight of 13,500 pounds. 
 Characteristics of the CIRPAS Twin Otter include: 
 
 Maximum endurance of 5 hrs. (extended further during ferry operations) 
 Maximum altitude of 25kft 
 70-160 KIAS Operational Speed Range 
 200 amp of payload power (DC and AC combined) 
 Wing span of 65 ft. 
 GTOW of 13,500 lbs. (~6000 lbs. useful) 
 
Pelican: The Pelican is a highly-modified Cessna 337 Skymaster originally developed by the Office of 
Naval Research for low-altitude, long-endurance atmospheric and oceanographic sampling. With additional 
support from NASA’s ERAST Program, the air vehicle has been configured to operate as a UAV surrogate. 
In the UAV surrogate role, Pelican provides a low-risk, low-cost test and evaluation platform by avoiding 
the airspace restrictions and other complications associated with unmanned aircraft operations. CIRPAS’ 
second Pelican air vehicle is a converted Cessna O2-A. It is operated without the Predator avionics 
equipment and is available for use in support of a variety of generic payload demonstrations. 
 Characteristics of Pelican include: 
 
 Maximum endurance of 15 hrs. 
 Maximum altitude of 15kft 
 Cruise speed of 90 KIAS 
 Nose payload bay capacity of 330 lbs. 
 Wing hardpoints and cabin space for additional payloads 
 1.2 kW of payload power 
 Wing span of 42 ft. 
 GTOW of 4600 lbs. 
 
Altus ST UAV: The Altus Single Turbo (ST) UAV was developed by General Atomics ASI to support 
high-altitude atmospheric monitoring requirements of NASA’s Environmental Research Aircraft and 
Sensor Technology Program. The Altus UAV is based on the proven Predator and GNAT line of 
unmanned aircraft. The Department of Energy’s Sandia National Labs funded the fabrication of a single-
stage turbocharged Altus UAV to support the Atmospheric Radiation Measurement (ARM) Science 
Campaign. As a result of a cooperative agreement with DOE, CIRPAS provides the vehicle’s services 
during the remainder of the year to other users. 
 Characteristics of Altus ST include: 
 
 Maximum endurance of 30 hrs. 
 Maximum altitude of 45kft 
 Cruise speed of 70 KIAS 
 Nose payload bay capacity of 330 lbs. 
 1.2 kW of payload power 
 Wing span of 55 ft. 
 GTOW of 2100 lbs. 
 
Predator UAV: CIRPAS maintains and operates the U.S. Navy's only two Predator UAVs. One air vehicle 
is configured with the EO/IR, SAR and Ku-band SATCOM payloads; the other aircraft has the EO/IR 
payload only. The Predators and payloads were provided to CIRPAS as a result of the Center's Tactical 
Control System (TCS) developmental and operational test support. The air vehicles and payloads are 
available for other RDT&E or CONOPS development activities on a not-to-interfere basis with the TCS 





Characteristics of the Predator UAV include: 
 
 Maximum endurance of 36 hrs. 
 Maximum altitude of 25kft 
 Cruise speed of 70 KIAS 
 Nose payload bay capacity of 450 lbs., wing hardpoints 
 1.8 kW of payload power 
 Wing span of 48 ft. 
 GTOW of 2250 lbs. 
 
GNAT-750 UAV: The GNAT-750 UAV was developed by General Atomics ASI to support unmanned, 
medium altitude, endurance surveillance and other sampling requirements. The GNAT-750 is the 
predecessor to the Predator UAV. 
Characteristics of the GNAT-750 UAV include: 
 
 Maximum endurance of 30 hrs. 
 Maximum altitude of 18kft 
 Cruise speed of 70 KIAS 
 Nose payload bay capacity of 125 lbs. 
 1.2 kW of payload power 
 Wing span of 35 ft. 
 GTOW of 1450 lbs. 
 
Ground Control Station: The General Atomics ASI Ground Control Station (GCS) provides aircraft 
control functions for the CIRPAS-operated UAVs. The GCS has redundant Pilot/Payload Operating 
Stations and is housed in a rugged, 18-ft long wheeled container. CIRPAS currently owns two GCSs and 
associated Ground Data Terminals capable of operating Predator/Altus/GNAT-750/Pelican air vehicles. 
GCS #1 includes a UHF and dual VHF radios for communication to other aircraft, range or ATC personnel. 
Additional radios provide direct communication between flight crew and other personnel if requirement 
exists. GCS #1 also has a video closed-captioning system to overlay aircraft and target position data on 
imagery before transmission to user. 
 
Atmospheric/Oceanographic Aircraft Payloads: CIRPAS can provide use of a wide variety of 
atmospheric and oceanographic sensors to the research community. The CIRPAS sensor suite includes off-
the-shelf instrumentation as well as one-of-a-kind, custom-built packages. 
CIRPAS possesses a variety of scientific instruments and instrument suits. The basic 
meteorological and GPS suite consists of a Rosemount temperature probe, a Edgetech chilled mirror dew 
point sensor, a Rosemount flow angle probe with static ports, Vaisala temperature and dew point sensors, a 
Novatel GPS receiver with a ground survey station for differential correction, a TANS Vector GPS attitude 
system, a C-Midget-II INS-GPS system, an IRGA humidity and carbon-dioxide sensor, and an Aerodyne 
fast absolute humidity sensor. The CIRPAS aerosol instrumentation suite consists of a TSI 3-color 
nephelometer, a Radiance soot photometer, a TSI Ultrafine particle counter, and a TSI condensation nuclei 
counter. The CIRPAS cloud and particle instrumentation suite consists of an FSSP–100, a PCASP-100X, 
both with upgraded electronics, a CAPS scatter and occultation probes, and DMT 2D-P and 2D-PP probes, 





 Marina Facility 
o 30,000 sq ft maintenance hangar 
o 3000 ft runway – manned operations only 
o Naval Reserve Unit 
o Office space, flight operations 
o Maintenance facility 





o Logistics planning and support to research and test projects 
 Camp Roberts Facility 
o Friendly airspace for testing and training (R2503) 
o Military ground maneuvers (equipment, personnel) 
o 3500 x 60 ft runway 
o 2000 sq ft hangar 
o Shared utilization of NRL 
o Temporary office space 
 
 
RESEARCH PROGRAM (Research and Academic)-FY2005: 
 
The Naval Postgraduate School’s sponsored program exceeded $80.43 million in FY2005. Sponsored 
programs included both research and educational activities funded from an external source. A profile of the 
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ARM TWIN OTTER MEASUREMENT SUPPORT 
Robert T. Bluth, Research Associate 
Haflidi H. Jonsson, Research Associate Professor 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: U.S. Department of Commerce 
 
OBJECTIVE: To invigorate and conduct research and analysis required to develop doctrine, tactics, 
techniques, procedures, and maritime- and joint-operational concepts, and act as liaison for collaborative 
efforts between the Naval Postgraduate School Institutes and Graduate Schools and the Naval Warfare 
Development Command (NWDC). NWDC's Operations Department provides annual funding to support 
student, chair, and limited faculty travel to support research of interest to NWDC. 
 
 
AURA ENGINEERING FLIGHT TEST SUPPORT 
Robert T. Bluth, Research Associate 
Haflidi H. Jonsson, Research Associate Professor 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: Department of Energy 
 
SUMMARY: The Naval Postgraduate School performed data processing, quality control, and delivery of 
meteorological and physical oceanographic data from Monterey Bay Aquarium Research Institute 
moorings M1 and M2. 
 
 
CENTER FOR INTERDISCIPLINARY REMOTELY PILOTED AIRCRAFT STUDIES (CIRPAS) 
FLIGHT TIME 
Robert T. Bluth, Research Associate 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: Office of Naval Research 
 
SUMMARY: A time series of flights over the greater Monterey Bay area was conducted to observe the 
mesoscale and sub-mesoscale structure of the atmospheric boundary layer and the coastal ocean's response 
to forcing at these scales. All flights sampled (at a minimum) air temperature, relative humidity, wind 
speed, ocean sea surface temperature and sea surface visual imagery. Some flights observed atmospheric 
aerosols, turbulent fluxes, sea surface backscatter and the spectral distribution of ocean-leaving radiance. A 
few selected flights, coordinated with research cruises and other ground-based activities, deployed 
rawinsondes, expendable wave buoys, and AXBTS. This unprecedented data set will be used to improve 
numerical forecast models on both sides of the air/sea interface. 
  
 
CENTER FOR INTERDISCIPLINARY REMOTELY PILOTED AIRCRAFT STUDIES (CIRPAS) 
SUPPORT OF NATIONAL POLAR-ORBITING ENVIRONMENTAL SATELLITE SYSTEM 
(NPOESS) CALIBRATION 
Robert T. Bluth, Research Associate 
Haflidi H. Jonsson, Research Associate Professor 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: National Polar-Orbiting Environmental Satellite System 
 
SUMMARY: Conducted Human Systems Integration (HSI) research efforts to support the Tactical 
Network Topology (TNT) project, including funding two major areas: HSI assessments of field portable 








LR-3/COMPASS BRIGHT DEVELOPMENT 
Robert T. Bluth, Research Associate 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: Aviation Safety Command  
 
OBJECTIVE: Center for Interdisciplinary Remotely Piloted Aircraft Studies (CIRPAS) will support LR-
3/Compass bright flight testing at the CIRPAS Unmanned Aerial Vehicles (UAV) airfield at Camp Roberts, 
California. Assumes 10-day deployment. CIRPAS will provide range safety support and access to office, 
hangar, and communications facilities. More than fifty percent of the funds required to support this flight 
testing will be sent to a contractor. The contractor is required to provide logistics support for this project. 
Costs provided are an estimate only. 
 
 
NAVAL POSTGRADUATE SCHOOL (NPS)/CENTER FOR INTERDISCIPLINARY REMOTELY 
PILOTED AIRCRAFT STUDIES (CIRPAS) PREDATOR FLIGHT SUPPORT FOR FISCAL 
YEAR 2005  
Robert T. Bluth, Research Associate 
Haflidi H. Jonsson, Research Associate Professor 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: U.S. Joint Forces Command 
 
OBJECTIVE: To meet Joint Forces Command, Joint Operational Testbed System (JOTBS) Mechanical 
and Astronautical Engineering (MAE) Unmanned Aerial Vehicles (UAV) test objectives. 
 
 
NAVAL POSTGRADUATE SCHOOL (NPS)/ CENTER FOR INTERDISCIPLINARY 
REMOTELY PILOTED AIRCRAFT STUDIES (CIRPAS) SUPPORT OF NATIONAL POLAR-
ORBITING ENVIRONMENTAL SATELLITE SYSTEM (NPOESS) 
CALIBRATION/VALIDATION OF SPACE-BASED WIND MEASUREMENTS 
Robert T. Bluth, Research Associate 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: National Oceanic and Atmospheric Administration  
 
OBJECTIVE: To provide Naval Postgraduate School/ Center for Interdisciplinary Remotely Piloted 
Aircraft Studies (CIRPAS) support of National Polar-Orbiting Environmental Satellite System (NPOESS)-
funded field campaigns. 
 
 
PELICAN II DF PAYLOAD INTEGRATION AND FLIGHT SUPPORT 
Robert T. Bluth, Research Associate 
Haflidi H. Jonsson, Research Associate Professor 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: National Tactical Integration 
 
OBJECTIVE: Testing of near field spectral radiance diagnostic equipment. The Naval Postgraduate 
School (NPS) will perform the data reduction and preliminary data analysis from tests performed. Work 
will be performed at the NPS Rocket Combustion Laboratory under the direction of Research Associate 







PELICAN SUPPORT FOR 22ND MARINE EXPEDITIONARY UNIT (MEU) TRAINING IN AN 
URBAN ENVIRONMENT EXERCISE (TRUEX) 
Robert T. Bluth, Research Associate 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: 22nd Marine Expeditionary Unit Command Element 
 
SUMMARY: Pelican support of 22nd Marine Expeditionary Unit (MEU) Training in an Urban 
Environment Exercise (TRUEX). 
 
 
PREDATOR/ROVER TEST SUPPORT 
Robert T. Bluth, Research Associate 
Haflidi H. Jonsson, Research Associate Professor 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: Naval Air Systems Command  
 
SUMMARY: Provided support for faculty to conduct research on applications of network interdiction 
models to problems in information operations, and provided travel for faculty and students to visit the 




SENSOR TEST ABOARD REMOTELY PILOTED AIRCRAFT 
Robert T. Bluth, Research Associate 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: Department of Energy, National Nuclear Security Administration 
 
OBJECTIVE: To invigorate and conduct research and analysis required to develop doctrine, tactics, 




SILENT HAMMER FLIGHT SUPPORT 
Robert T. Bluth, Research Associate 
Haflidi H. Jonsson, Research Associate Professor 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: Naval Sea Systems Command 
 
OBJECTIVE: Provide Naval Sea Systems Command (NAVSEA) with Pelican unmanned aerial vehicle 
flight support of Skylink II. 
 
 
SKYLINK III EXPERIMENT 
Robert T. Bluth, Research Associate 
Haflidi H. Jonsson, Research Associate Professor 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: Lawrence Livermore National Laboratory 
 
SUMMARY: The Center for Interdisciplinary Remotely Piloted Aircraft Studies (CIRPAS) new payload 







SMALL BUSINESS INNOVATION RESEARCH (SBIR) PROGRAM 
Robert T. Bluth, Research Associate 
Haflidi H. Jonsson, Research Associate Professor 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To support Office of Naval Research Small Business Innovation Research (SBIR) program 
in development and management of SBIR contracts. 
 
 
SPEED DEMON FLIGHT TESTING, CAMP ROBERTS 
Robert T. Bluth, Research Associate 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: Office of Strategic Services 
 





Robert T. Bluth, Research Associate 
Haflidi H. Jonsson, Research Associate Professor 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: Space and Naval Warfare Systems Command  
 
SUMMARY: Supported Space and Naval Warfare Systems Command in the flight testing of an 
expendable meteorological sensor on a Predator unmanned aerial vehicle. 
 
 
UNITED KINGDOM FORCE PROTECTION AIRBORNE SURVEILLANCE SYSTEM 
TRAINING 
Robert T. Bluth, Research Associate 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: Lockheed Martin 
 
OBJECTIVE:  The Center for Interdisciplinary Remotely Piloted Aircraft Studies (CIRPAS) will offer 
support to Caltech’s program of pre-flight coordination, flight coordination, range management, flight 
safety, and facility management for Lockheed Martin’s British training program at the CIRPAS facility. 
CIRPAS will make available VHF/UHF base radio, handheld radios, and toolboxes, and provide pre-
deployment coordination, deployment support, and administration. 
 
 
CENTER FOR INTERDISCIPLINARY REMOTELY PILOTED AIRCRAFT STUDIES (CIRPAS) 
RADIOMETER CALIBRATION SYSTEM 
Haflidi H. Jonsson, Research Associate Professor 
Robert T. Bluth, Research Associate 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: Office of Naval Research 
 
OBJECTIVE: Acquisition of research instruments and equipment for the development of a comprehensive 
system for the calibration of airborne and surface radiometer instrumentation. As part of the Center for 
Interdisciplinary Remotely Piloted Aircraft Studies (CIRPAS), the proposed radiometer calibration system 








NAVAL POSTGRADUATE SCHOOL (NPS)/CENTER FOR INTERDISCIPLINARY REMOTELY 
PILOTED AIRCRAFT STUDIES (CIRPAS) SUPPORT OF OFFICE OF NAVAL RESEARCH 
(ONR) AIRBORNE RESEARCH OBJECTIVES  
Haflidi H. Jonsson, Research Associate Professor 
Robert T. Bluth, Research Associate 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: Office of Naval Research 
 
SUMMARY: The Naval Postgraduate School (NPS) and the Center for Interdisciplinary Remotely Piloted 
Aircraft Studies (CIRPAS) supported Office of Naval Research-funded field campaigns. 
 
 
OFFICE OF NAVAL RESEARCH SUPPORT  
Haflidi H. Jonsson, Research Associate Professor 
Robert T. Bluth, Research Associate 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: Office of Naval Research 
 
SUMMARY: Naval Postgraduate School (NPS)/Center for Interdisciplinary Remotely Piloted Aircraft 
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The NPS Field Experimentation Program began approximately two years ago with the purpose of providing 
the opportunity for students and faculty to evaluate some of their latest technologies in an operational 





The program relies heavily on the operational knowledge of our joint student body as well as a very close 
working relationship with USSOCOM. Congressional funding (CDTEMS) together with funding from 
USSOCOM and the Office of Force Transformation has permitted 1-2 week long quarterly field 
experiments to be conducted, using laboratories on the NPS campus, the NPS Beach Laboratory and 
CIRPAS (Marina Airport), Monterey Bay, the MOUT facility at Fort Ord, and an NPS CIRPAS UAV test 
facility at the California Army National Guard, Camp Roberts, CA. Twenty-eight thesis students and 
twenty-two faculty from across the campus participated in FY04 and several courses in different 





USSOCOM has funded several small companies with innovative new technologies to work with NPS and 
many other companies and government laboratories have participated using their own funds. Quantitative 
measures of performance for the technologies are obtained and Special Operations Forces are utilized in 
many of the experiments to obtain user input; e.g., there is a strong human systems integration component. 
In the past year this team developed a Surveillance and Target Acquisition Network (STAN) which can 
provide the soldier on the ground the ability to push-pull video, data, and text messages with other soldiers 
and with other ISR assets in the area in both rural and urban environments; e.g., it has both local and long-
haul reach-back capabilities. It also provides situational awareness and blue force tracking. It utilizes air 
and ground based wireless networks, satellites, unmanned vehicles (UAVs, UGVs, AUVs, airships, 
tethered balloons), unattended ground sensors, and handheld PDAs to greatly enhance situational 
awareness and to enhance our ability to find, fix, and identify enemy personnel and equipment. The 
INTER-4 Tacticomp was one of the primary end products of the FY04 program. The effort is also 
investigating leave-behind infrastructure that can be utilized during post-conflict reconstruction.  
 
 
RESEARCH PROGRAM (Research and Academic)-FY2005: 
 
The Naval Postgraduate School’s sponsored program exceeded $80.43 million in FY2005. Sponsored 
programs included both research and educational activities funded from an external source.  CDTEMS’s 



























LIGHT RECONNAISSANCE VEHICLE 
David W. Netzer, Distinguished Professor 
Center for Defense Technology and Education for the Military Services   
Sponsor: U.S. Special Operations Command 
 
OBJECTIVE: To conduct field experiments with and demonstrate the applications of emerging 
technologies for the light-reconnaissance vehicle, including measures of performance for the technologies 
and operators using the technologies, and development of a systems-engineering plan. 
 
 
SURVEILLANCE AND TARGET ACQUISITION NETWORK (STAN) FIELD EXPERIMENT 
David W. Netzer, Distinguished Professor 
Center for Defense Technology and Education for the Military Services   
Sponsor:  Secretary of the Air Force/FMBMB  
 
OBJECTIVE: To support field experimentation for continued development of new technologies that 
support near-term needs of the warfighter. Major emphasis is on wireless networks, autonomous vehicles, 
sensor networks, situational awareness, and target tracking and identification. Measures of performance of 









Adler, Richard W., 147, 158, 159, 160, 161, 162 
Agrawal, Brij N., 201, 202 
Alfriend, Kyle, 203 
Annis, David H., 111, 123 
Apte, Aruna, 310, 317, 319 
Apte, Uday M., 310, 317, 319, 322 
Ashton, Robert William, 147, 148, 149 
Auguston, Mikhail, 43, 57 
B 
Bachmann, Eric, 373, 379 
Baer, Wolfgang, 91, 373 
Baker, Steven R., 261 
Baylouny, Anne Marie, 17 
Becker, William J., 379, 384 
Bergman, Mark, 91 
Berzins, Valdis A., 43, 44, 45 
Betterton, Thomas, RADM, USN (Ret.), 164, 297 
Bey, Christopher, Lt Col, USMC, 91 
Blais, Curtis L., 94, 379, 380, 381, 382, 387 
Bluth, Robert T., 401, 402, 403, 404, 405 
Boger, Daniel C., 57, 92, 297 
Borchardt, Randy, 167, 168 
Borden, Brett H., 261 
Bordetsky, Alexander, 92, 93, 168 
Borer, Douglas A., 81 
Boudreau, Michael, 322 
Bradley, Frank, LCDR, USN, 261, 265 
Bradley, Gordon H., 111, 112 
Brand, Steven, Capt, USMC, 46 
Brinkley, Douglas E., 317 
Brisar, Jon, USNR, 261 
Brook, Douglas A., 318 
Brophy, Christopher M., 203, 204, 402 
Brown, Gerald G., 111, 112, 116 
Brown, Ronald E., 261, 262 
Brutzman, Donald P., 373, 380, 381, 382 
Buddenberg, Rex A., 93, 94, 103 
Buettner, Raymond, 94 
Burke, Karen L., 46 
Buss, Arnold H., 382, 383 
Butler, Jon T., 150 
Buttrey, Samuel E., 112, 123 
C 
Caceres, Francisco, Capt, USMC, 101 
Callahan, Alexander J., 94 
Carlyle, W. Matthew, 113, 116 
Chandrasekhara, Muguru, 204 
Chang, Chih Pei, 227 
Chiu, Ching-Sang, 237, 241, 242, 243 
Chu, Peter C., 242, 363 
Ciavarelli, Anthony P., 383 
Collins, Curtis A., 242, 243, 244 
Colosi, John, 244 
Colson, William B., 263 
Cooper, Alfred W.M., 263, 264 
Cooper, David E., Capt, USMC, 94 
Cornell, Billy, Capt, USMC, 151 
Coughlan, Peter J., 318, 319, 320 
Cox, Cristen, Capt, USMC, 99 
Cox, Gregory V., 322 
Cristi, Roberto, 201 
Croissant, Auriel, 17 
Crowson, Jeffrey, 113 
D 
Darken, Christopher, 46, 47 
Darken, Rudolph P., 384, 385, 386, 387 
Das, Arjit, 48 
Davidson, Kenneth L., 227, 228, 229, 231 
Davis, Duane, CDR, USN, 380 
Dell, Robert F., 113, 114 
Denardo, Bruce, 264 
Denning, Dorothy E., 81 
Denning, Peter J., 173, 355 
Dew, Nicholas, 318, 319 
Dinolt, George W., 48 
Doerr, Kenneth, 310, 322 
Dolk, Daniel R., 94, 95 
Doorey, Timothy, CAPT, USN, 17 
Driels, Morris, 198, 204, 205, 218 
Drusinsky, Doron, 57 
Durkee, Philip A., 229, 230 
Dutta, Indranath, 198, 206 
E 
Eagle, Christopher, LCDR, USN, 48, 168 
Eggleston, Karen, 326 
Ehlert, James F., 96 
Elsberry, Russell L., 230, 232 
Eovito, Bryan, Capt, USMC, 96 
Euske, Kevin J., 319 
Evans, John Harry, 328 
F 
Falby, John, 373, 385 
Fargues, Monique P., 180, 284 
Ferrer, Geraldo, 310, 317, 319 
Fouts, Douglas J., 151, 152, 153 
Frederickson, Paul A., 228, 231 
Fredricksen, Hal, 137 
Frenzen, Christopher L., 150 
Fricker, Jr., Ronald D., 114 
Fulp, J.D., 49 
G 
Gallup, Shelley P., 96, 97, 100, 101 
Gates, William R., 319, 320 
Gaver, Donald P., 114, 115 
Gibbons, Deborah E., 320 
Goerger, Simon R., MAJ, USA, 387 
Goodwin, Shane, Capt, USMC, 99 




Gopinath, Ashok, 198, 206, 207 
Gordis, Joshua H., 207, 208 
Gottfried, Russell, LCDR, USN, 115 
Guest, Arlene, 237, 244 
Guest, Peter S., 231 
Gunderson, Christopher, 355 
Gustaitis, Pete, 81 
Guttieri, Karen, 17, 22, 23 
H 
Ha, Tri T., 153, 154 
Haegel, Nancy M., 264, 265 
Hahn, Matthew, ENS, USNR, 266 
Harney, Robert C., 279, 364 
Harr, Patrick A., 231, 232 
Hatch, II, William D., CDR, USN, 320 
Hayes-Roth, Rick, 97, 98 
Healey, Anthony J., 208, 209 
Henderson, David R., 321 
Henri, Jean-Francois, 327 
Hensel, Nayantara, 310, 321 
Herbers, Thomas H.C., 244, 245, 248, 252 
Hiles, John, 373, 387, 388, 389 
Hobson, Garth V., 209, 210 
Horner, Douglas P., 208 
Housel, Thomas J., 98 
Hurt, Christopher, ENS, USNR, 266 
Hutchins, Robert G., 57, 155 
Hutchins, Susan G., 98 
Huynh, Thomas V., 279, 280, 281, 282 
I 
Irvine, Cynthia E., 49, 50, 51, 52, 53 
J 
Jacobs, Patricia A., 114, 115 
Jenn, David C., 155, 156, 157, 279 
Johnson, Erik R., 385, 386 
Johnson, Rodney W., 156, 363, 364 
Johnson, Thomas H., 17, 18 
Jones, Kevin D., 210 
Jones, Lawrence R., 322 
Jones, Raymond, RADM, USN (Ret.), 361, 363 
Jonsson, Haflidi H., 401, 402, 403, 404, 405 
Jordan, Mary S., 229 
Julian, Alexander L., 148, 157 
K 
Kamel, Magdi N., 98 
Kaminer, Isaac I., 211 
Kang, Keebom, 310, 322 
Kang, Wei, 137 
Karunasiri, Gamani, 266, 268 
Kelleher, Matthew D., 211 
Kemple, William G., 97, 99 
Kessel, Adam, Capt, USMC, 99 
Kessler, Hannah, LT, USNR, 266 
Kimmel, Richard A., 99 
King, Cindy, 312, 318 
King, Cynthia L., 322 
King, Starr, CAPT, USN, 115 
Kline, Jeffrey E., CAPT, USN, 116 
Knorr, Jeffrey B., 158 
Kolar, Ramesh, 211, 212 
Kolsch, Mathias N., 53 
Koyak, Robert A., 116, 123 
Kragh, Frank, 158 
Kress, Moshe, 117, 389 
L 
Larock, Harold, Maj, USA, 117 
Larraza, Andres, 264 
Lavoy, Peter R., 18, 19 
Lebaric, Jovan E., 158, 159, 160, 161, 162 
Leweling, Tara, Maj, USAF, 100 
Lewis, Ira, 310, 317 
Lewis, Theodore G., 25, 48, 53, 387 
Lin, Kyle Y., 117 
Loomis, Jr., Herschel H., 163, 164, 165, 174, 297 
Luber, David, Capt, USMC, 266 
Lucas, Thomas W., 117, 118 
Luqi, 41, 43, 44, 45, 54, 55 
Luscombe, James H., 267 
M 
Maier, William B., 267 
Malina, Mary, 319 
Malley, Michael, 21 
Manago, Saverio, LTC, USA, 112, 118 
Martell, Craig H., 56 
Maslowski, Wieslaw, 237, 245, 246 
Maule, William R., 96, 97, 100, 101 
McCauley, Michael E., 118, 119 
McClean, Julie L., 245, 246, 247 
McCormick, Gordon H., 81, 82 
McDowell, Perry, 47, 373, 384, 385, 386, 387, 389 
McEachen, John C., 166, 167, 168, 175 
McFeeters, Joshua, 326 
McGhee, Robert B., 379 
McNab, Robert M., 321 
McNelley, Terry R., 212, 213 
Mehay, Stephen L., 323, 324 
Melich, Michael E., 156, 363, 364 
Melnick, Glenn, 325, 326 
Michael, James Bret, 56, 57, 59, 170, 297 
Michael, Sherif, 300, 301 
Miller, Douglas K., 232 
Miller, Nita L., 119 
Millsaps, Knox T., 213, 214, 215, 216 
Moore, David, Maj, USMC, 170 
Morgan, Michael A., 170, 171, 172 
Murphree, Tom, 232 
N 
Naegle, Brad R., 323 
Nagarajan, Nandu, 328 




Nasr, Vali R., 21 
Netzer, David W., 413 
Nissen, Mark E., 101, 323 
Nozik, Andrew, LTJG, USN, 172 
Nuss, Wendell A., 232, 233 
Nussbaum, Daniel, 120 
O 
Olsen, Richard C., 267, 268, 269 
Olwell, David H., 114 
Oros, Carl L., Maj, USMC, 101, 102 
Osmundson, John S., 280, 281 
Otani, Thomas W., 57 
Owen, Guillermo, 81 
P 
Pace, Phillip E., 57, 173 
Paduan, Jeffrey D., 247, 248, 252 
Painter, Rita, 164, 173, 174 
Panholzer, Rudolf, 301, 302 
Papoulias, Fotis A., 207, 208, 216, 365 
Parker, Andrew, 147, 180 
Parrish, William, LCDR, USN, 102 
Paulo, Eugene P., 281 
Pema, Elda, 323, 324 
Perera, Janaka, Capt, USMC, 174 
Pilnick, Steven E., 97 
Piombo, Jessica R., 22 
Pitt, Rodger, CAPT, USAF, 269 
R 
Radko, Timour, 248 
Ramp, Steven R., 237, 248, 249 
Reeder, D. Benjamin, CDR, USN, 241, 249 
Regnier, Eva, 7, 9 
Rendon, Rene, 310, 317, 324, 325 
Rice, Joseph A., 269 
Robertson, Ralph Clark, 174, 175, 176, 177 
Romano, Marcello, 198, 217 
Rosenfeld, Leslie K., 237, 247, 250 
Rosenthal, Richard E., 121 
Ross, Alan, 163, 164, 297 
Ross, I. Michael, 198, 217, 218, 303 
Rowe, Neil C., 59, 390 
Russell, James, 23, 24 
S 
Salmeron, Javier, 121, 123 
Salmoni, Barak A., 24 
Sanchez, Susan, 117, 122 
Sarpkaya, Turgut, 215 
Scandrett, Clyde L., 137 
Schleher, Daniel Curtis, 102 
Schrady, David A., 122 
Sekerka, Leslie E., 325 
Sepp, Kalev I., 82 
Shen, Yu-Chu, 325, 326, 327 
Shin, Young S., 218 
Shing, Man-Tak, 57, 61 
Shreeve, Raymond P., 219 
Singh, Gurminder, 61, 62 
Sinibaldi, Jose O., 203, 204 
Smith, Kevin B., 269, 270 
Snider, Keith F., 327 
St. Germain, Ken, LT, USN, 178 
Stamey, Sherrill, LT, 62 
Stanton, Timothy P., 250, 251, 252, 253 
Steckler, Brian D., 103, 104 
Stockton, Paul, 25 
Stone, Rebecca, 233 
Su, Weilian, 167, 168, 178 
Su, Wen, 63 
Sullivan, Joseph A., CDR, USN, 384, 385, 386, 387 
Swanland, Brian, 25 
Szechtman, Roberto, 122 
T 
Therrien, Charles W., 178 
Thibodeau, Nicole, 310, 327, 328 
Thornton, Edward B., 248, 252, 253 
Tingle, Mark, Maj, USMC, 178 
Tokmakian, Robin, 237, 245, 253 
Tovar, Daniel, LT, USN, 102 
Trinkunas, Harold, 26 
Tsypkin, Mikhail, 26 
Tucker, David C., 82, 83 
Tudor, Ron, 328 
Tummala, Murali, 57, 167, 168, 179 
Twomey, Christopher P., 19, 26 
U 
Umstattd, Ryan J., Capt, USAF, 270 
V 
v. Z. Wadsworth, Donald, 206, 297, 303 
Vaidyanathan, Ravi, 180, 283, 284 
van Hise, Jr., John W., 104 
Venugopal, Nandgopal, 317 
Vitalich, John J., 61, 62 
Vu, Tuong, 26 
W 
Wahl, Douglas, LCDR, USN, 63 
Walters, Donald L., 270, 271 
Wang, Qing, 224, 233 
Wash, Carlyle H., 234 
Washburn, Alan R., 122 
Weatherford, Todd, 180, 181 
Whitaker, Lyn R., 122, 123 
Williams, Richard, RADM, USN (Ret.), 365 
Williams, Roger T., 227, 234 
Wilson, Lonnie A., 181, 182, 183 
Wirtz, James J., 26, 27 
Wood, R. Kevin, 111, 112, 116, 121, 123 





Xie, Geoffrey, 63, 64, 373 
Y 
Yost¸ David S., 27 
Yun, Xiaoping, 184, 373, 379, 390 
Z 
Zhou, Hong, 137 
Ziomek, Lawrence J., 184 
Zolin, Roxanne, 312, 328, 329 
Zomar, Reese, LCDR, USN, 104 
  
 
 
 
 
 
 
 
 
 
 
 
 
  
 
